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The purpose of this qualitative case study was to understand how engagement in the arts 
in maker sessions might contribute to healthy identity development for youth 
experiencing risk factors in a maker-settings. Youth utilized different maker and 
technology tools, as well as art mediums. Data (observation notes, transcribed sessions, 
art creations, participants descriptions) was collected and analyzed from three participants 
to determine how they experienced the artistic process in the maker sessions and how this 
contributed to their identity formation. Findings indicate that the artistic process in the 
maker space program supported the youth’s identity formation in a positive manner, 
specifically in four domains: exploration, character and self-esteem, industry and 
confidence, and social and emotional competency.  Although youth may not have reached 
full identity integration during this time, they were able to explore aspects of their 
identity in a safe and supportive environment and view themselves as artists and makers. 
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Chapter 1. Background 
The formation of self-identity is a primary developmental task of adolescents. 
Identity gives an individual a sense of individuality, while also maintaining inner 
regularity and stability over time. “This sense of coherence and continuity in the context 
of social relatedness shapes life” (Ermann, 2011, p. 139). During the process, youth must 
construct their own unique sense of identity and while also achieving a sense of 
belonging within their social world, in order to transition positively into adulthood 
(Erikson, 1963; Tsang, Hui, & Law, 2012). Challenges of constructing a coherent sense 
of self are generally viewed as a normal and temporary phenomenon in adolescence, 
whereby youth must find resolutions through synthesis of previous identifications and 
introjections in order to form a consolidated identity.  
The development of a clear and positive identity involves building self-esteem, 
facilitating exploration and commitment to self- definition, reducing self-discrepancies, 
and fostering role formation and industry (Tsang, Hui, & Law, 2012). Thus, youth require 
opportunities to safely explore and express themselves in order to garner resilient 
identities and take the necessary steps in reaching healthy development, maturity, and 
potential. While the majority of youth are able to accomplish this developmental task, 
youth who experience marginalization due to poverty, discrimination, violence, trauma, 
dislocation and disenfranchisement are at increased risk of developing identity confusion. 
Many youths who are at risk are likely to experience an abrupt, rather than gradual, 
transition to adulthood and the physical and psychosocial stressors that confront these 





It is well understood within that mental disorders are the chronic diseases of 
young people, and according to the World Health Organization (2018), mental health is 
the leading cause of disability, with 10-20% of children and youth globally experiencing 
mental disorders (Kessler, Berglund, Demler, Jim & Walters, 2005; Kutcher & Davidson, 
2007; Larson, Ngyuen, Solis, Humphreys, Bradshaw, & Johnson, 2020). The World 
Health Organization (2001) described mental health “...as a state of well-being in which 
the individual realizes their own abilities, can cope with normal stresses of life, work 
productively and fruitfully, and is able to make a contribution to their community” (p.1). 
Mental health is best considered as an absolute state; it is not wholly defined by the 
absence of mental illness and incorporates the presence of mental health (Westerhof & 
Keyes, 2009).  
The presence and absence of stressors presented in adolescence, known as risk 
factors, and various determinants of biological, psychological, and social factors, can 
impact the mental health of a youth (Havelka, Lucanin, & Lucanin, 2009). A protective 
factor can be defined as “a characteristic at the biological, psychological, family, or 
community (including peers and culture) level that is associated with a lower likelihood 
of problem outcomes or that reduces the negative impact of a risk factor on problem 
outcomes” (O’Connell, Boat, & Warner, 2009, p. 27). Conversely, a risk factor can be 
defined as “a characteristic at the biological, psychological, family, community, or 
cultural level that precedes and is associated with a higher likelihood of problem 
outcomes” (O’Connell et al., 2009, p. 28).  
Research related to adolescent development suggests that risk factors related to 





factors and experiences (Dickens & O’Shea, 2017). Protective factors for youth include 
the presence of caring adults, opportunities for empowerment, creativity and self-
expression, developing coping and problem-solving skills, healthy lifestyles, and 
education (Mental Health Commission of Canada, 2018). Establishing protective factors 
are imperative for continued healthy development and are particularly valuable youth 
experiencing greater risk factors. The term at-risk refers to youth that are exposed to 
greater amounts of risk factors that make the achievement of critical and common 
adolescent developmental goals an arduous struggle (World Health Organization, 2018). 
These risk factors can be in the areas of mental health, physical development, education 
or societal. It is estimated that 20% of school-aged youth have mental health problems 
that are severe enough to impede their learning (Prodente, Sander, & Weist, 2002).  In 
some cases, students may attend alternative schools that are focused on addressing risk 
factors for students. 
 There are several initiatives to direct public schools, including alternative schools, 
for students with challenges, in addressing students’ mental health. In 2011, the “Open 
Minds, Healthy Minds: Ontario’s Comprehensive Mental Health and Addictions 
Strategy” (Ministry of Health and Long-Term Care, 2011) was released. This document 
is a comprehensive approach to transform the current mental health system and provide 
strategies that instruct communities and schools on how to support students exhibiting 
mental health problems. The four objectives for this approach include: (1) improving 
mental health and well-being; (2) creating healthy, resilient, and inclusive communities; 
(3) implementing primary intervention methods concerning mental health issues; and (4) 





a new focus on mental health prompted a revision of the Ontario Health and Physical 
Education curriculum to develop a whole health approach that incorporates mental health 
education and positive mental health promotion (Government of Ontario, 2015). While 
educators are not expected to adopt the role of mental health professionals, they are 
expected to render assistance for students grappling with mental health issues (Ministry 
of Health and Long-Term Care, 2011). This has compelled educators in both regular 
schools and alternative schools to incorporate holistic alternatives that promote positive 
developmental outcomes in the classroom and that can be implemented independently 
from the presence of mental health professionals. As such, the use of the arts has begun to 
increase in popularity.  
 The creative processes involved with the arts promote positive development, as 
creativity through the arts encourages individuals to heal emotional injuries through 
expression, develop a capacity for self-reflection, and alter behavioural and thinking 
patterns (Stuckey & Nobel, 2010). As an authentic mode for self-expression and self-
exploration, the psychosocial advantages afforded by the arts have been further embodied 
by art therapy practices and the Ontario Arts Curriculum (American Art Therapy 
Association, 2009; American Cancer Society, 2012; Mullin & Grandin, 2012). While the 
arts have been shown to be a powerful resource in positive youth development and 
mental health promotion, it is not entirely accessible to students due to budget and time 
restraints. In recent years, budget allocation and preferences have largely favoured 
funding core subjects such as the maths and sciences (OECD, 2012).  
 Across Canada, educators have begun to embrace the benefits of interdisciplinary 





Mathematics (STEM), into their classrooms. Firmly embedded within the 21st century 
framework of progress and innovation, STEM education seeks to foster creative, critical, 
and design critical thinking, as well as problem-solving skills and technological literacy 
(Hughes, 2017). The inclusion of the arts into STEM, becoming science, technology, 
engineering, arts, and mathematics (STEAM), arose from educators’ discontent with 
students' ability to generate meaningful connections to the material and lack of academic 
success (Yakman & Lee, 2012). Active engagement with the arts has been shown to 
foster contemporary thinking, adaptability, and problem-solving skills that are 
fundamental to STEM competencies (Johnson, Adams Becker, Estrada, & Freeman, 
2015). STEAM inspires students to enact their curiosity, experiment, and garner skill sets 
that advance 21st century global challenges such as developing digital citizenship and 
increasing job prospects in STEAM related fields (Johnson et al, 2015).  
 Evidence suggests that the acquisition of global competencies by youth may be 
catalyzed through engaging in certain learning activities such as those offered in 
makerspaces. Maker practices facilitate STEAM learning in informal settings in ways 
that are informative, purposeful, and amusing for learners (Marsh, Arnseth, & 
Kumpulainen, 2018; Nadelson, Villanueva, Bouwma-Gearhart, Youmans, Lanci, & 
Lenhard, 2019).  While makerspaces in educational environments emphasize STEAM 
learning, these spaces are not defined by the physical space but the making and culture 
that occurs within them. Thus, these spaces are a metaphor for the unique learning 
environment that encourages tinkering, play, and open-ended exploration for all 





Promising is the potential for positive identity formation within STEAM 
makerspaces through the artistic processes accompanied by art and making. Many of the 
maker tasks promote embodied creativity, innovation, cognition, self-expression and 
mindfulness strategies that can expand comprehension and self-efficacy (Bowler, 2017). 
However, the overt focus on STEAM making is accompanied with a wealth of literature 
concerning educational and academic achievement. Less apparent and rather scarce, are 
the psychological and developmental benefits these spaces have on youth, particularly for 
those that are at risk. As an educational movement that prepares youth to embrace the 
needs of the world, youth must also be equipped with all the tools they need to be 
successful. This research advocates for a holistic consideration of the arts in STEAM 
makerspaces and seeks to explore the impact art modalities have on positive identity 
development in youth who are at risk.  
1.1 Purpose of the Study 
There has been a growing interest in the educational potential of making 
activities, which has resulted in many educational settings procuring tools and 
technologies to set up their Makerspaces. However, the utilization of the arts as a viable 
resource of self-expression, identity formation, and to support students’ positive 
development in maker spaces is less discussed than the educational implications (Benjes-
Small, Bellamy, Resor-Whicker, & Vassady, 2017). There is scant research that seeks to 
understand the psychological and sociological phenomena that occur within the maker 
themselves and seldom do these written documents look towards youth for answers and 
insight (Benjes-Small et al, 2017; Hira & Hynes, 2018) . Thus, the purpose of this 





healthy youth development. In particular, how might engagement in the arts contribute to 
healthy identity formation for youth experiencing risk factors in a makerspace? In order 
to fulfill its collective and democratic ethos, makerspaces encourage learners to enact 
upon their own curiosity and become engrossed in discoveries - rather than absorbing the 
role as passive recipients of knowledge (Hughes, 2017). Being cognizant of maker 
culture, this study contributes to narrowing the gap in knowledge and practice between 
art, making and its attainment.  
This case study was conducted over four months during a STEAM Maker 
Program for youth in an alternative classroom in Ontario. The program was designed to 
teach youth who are at-risk a variety of STEAM skills, such as critical, design, and 
computational thinking, creativity and innovation, resilience, resourcefulness, 
collaboration, and imagination, through the integration of artistic and technological 
mediums. Art modalities in this study represent activities of self-expression that are 
defined as creative arts, visual arts, digital arts, music, and writing. Seven students 
participated in the program throughout the term and used various art materials to create 
projects, discover, and express their thoughts and emotions regarding one’s self. Only the 
three students who attended the program regularly were selected as the participants for 
this study and their cases were used to conduct an in-depth cross case comparison 
(Merriam, 2009). 
 Qualitative data were collected to explore the impact art modalities have on 
identity formation and emotional well-being for youth who are at-risk in maker settings. 
The data sources included weekly reports, field notes, transcripts of interviews, lesson 





data reduction method that attempts to identify core consistencies and meanings from text 
or images, was used as it provided the opportunity to understand social reality in a 
subjective, but scientific manner (Mayring, 2003; Zhang & Wildemuth, 2009). 
1.2 Background of the Study 
This research study is a by-product of a four-year education and research project 
led by Dr. Janette Hughes called “Making Minds”. The author of this paper was a 
graduate student and instructor in the STEAM program. This was a collaborative project 
between a Canadian University and a local school board that operates alternative 
classrooms for youth at risk. For the purposes of confidentiality, the name of the school is 
not used in this paper. This alternative classroom is used for academic programming and 
operated out of the university building as part of a community collaboration project. As 
part of the pilot project the students attended a STEAM Maker Lab twice a week for one 
hour. The data collected from maker sessions was extracted and used for this study. 
 Alternative School. The school involved is an alternative school that addresses 
the needs of students unable to function in public and community schools. Youth are 
admitted to a provincial youth agency for care, treatment and/or custodial or correctional 
purposes and are unable to attend local school or special education programs on a regular 
basis. The provincial youth agency provides treatment oriented residential placements for 
youth. Integrated students having difficulties in community schools are assisted, 
supported and directed by the schoolteachers on site. Section classrooms are often 
assigned, whereby students visit alternating external classrooms to conduct their lessons. 
The teachers work with a minimum of six and a maximum of ten students. Generally, 





compulsory school age and are required by the Education Act to attend school. A section 
classroom is located at a Canadian University the current study was conducted in and 
students attend this classroom three times a week. 
 The STEAM Maker Lab (hereafter called the lab). The lab is a makerspace, 
located within a Canadian university’s Faculty of Education, that combines users' lived 
experiences and reflects 21st century teaching and learning practices that predominate 
non-institutionalized learning environments. While its focus is to develop and evaluate 
production pedagogies in relation to teaching and learning, students are invited to 
participate in maker culture, and tinker and create within these spaces. The lab largely 
works to promote civic engagement and social justice; building capacity for investing and 
affecting change and information in formal and informal education settings in the use of 
emerging digital media and interactive tools; and promoting greater interest in STEM 
through literacy and the arts. It is designed to accommodate a wide range of activities, 
tools, and materials. Bordering the outskirts of the room are a variety of high and low-
tech tools such as programmable and buildable robots, coding tools and technologies, 
circuitry tools and technologies, printing and cutting machines, multimedia technology, 
augmented and virtual realities, digital embroidery machines, a knitting machine, 
computer and tablets, and flat screen televisions with AirPlay functionality. The lab also 
contains a variety of art materials readily accessible to users that include dry and wet 
supplies, application tools, physical and digital equipment, and mediums. The diversity 
and cross-pollination of activities are critical to the design, making and exploration 





the middle of the room or the couches. Displayed on the walls and shelves of the lab are 
student’s work, both from the university and alternative school students.  
 The Lab Maker Sessions (hereafter called Maker sessions). Each academic 
term, research assistants of the lab work with a new group of students from the alternative 
school. The ages and grade levels vary but thus far, has been a mixture of junior, 
intermediate, and senior grades. Attendance at the lab is dependent on the alternative 
schoolteacher’s interest to participate. Students attend two sessions a week for one hour. 
Sessions are led by the research assistants on alternate days of the week. One of the 
research assistants is the author of this study. Students are introduced to various tools, art 
materials, and technologies over the sessions at a rate of approximately one new tool 
every 2-3 weeks (Appendix A1). The Maker sessions adopt a mixed instructional design 
that adopted a directed and non-directed approach. After an introductory session, students 
are encouraged to engage in passion-based, inquiry-driven making using the tool in 
question. However, students are free to pick their own tools if they did want to participate 
in that week’s assigned activity. As students create and learn digital/learning skills 
through new maker tasks, research assistants observe and aid Maker sessions. Students 
are designated an iPad and MacBook to ensure local storage of created content and online 
platforms. A few examples of maker tasks and their corresponding learning objectives 
and learning themes completed for this study include: 
• Scratch, Micro:Bits, and LEGO MindStorms: block coding to design or 
repurpose games and mazes (problem-solving, collaboration, creative thinking, 





• Robotics (incl. Cozmo, Vector, Sphero, Cue): similar block coding principles as 
above, as well as a brief introduction to AI in robots (digital literacy, digital 
citizenship - privacy and security, problem-solving, and collaboration.) 
• 3D printing: using TinkerCAD to develop a design reflective to personal 
interests (digital literacy, inquiry, creative thinking, problem-solving). Explored 
real-world applications of 3D modeling & printing.  
• Visual, literary, and performing arts forms (drawing, painting, photography, 
filmmaking, ceramics, prose, fiction, dance, and music): using artistic tools to 
produce creative works that demonstrate innovation in concept, language, and/or 
materials (creative thinking, problem solving, collaboration, design process) 
1.3 Theoretical Framework 
The theoretical framework aims to ground research findings firmly within 
theoretical constructs by providing both direction and impetus to the research inquiry 
(Adom, Hussein, & Joe, 2018). Philosophical perspectives shape the way a study is 
conducted and how knowledge is generated (Culver, Gilbert, & Sparkes, 2012). This 
study is based on the theoretical frameworks of positive youth development (PYD) 
theories. More specifically, it draws upon Erikson’s (1963, 1968) Stages of Psychosocial 
Development, Marcia’s (1966) Identity Status theory, and Lerner and colleagues’ (2005) 
5Cs model. These theories were utilized in order to capitalize on the understanding of 
healthy identity development in youth who are at-risk through art-maker modalities in 
maker settings. A brief description of these theories is provided in this introduction, 






1.3.1 Positive Youth Development 
Contemporary research does not solely regard adolescent development as an 
isolated and individualistic experience but also acknowledges the social influences on the 
developmental trajectories of youth (National Academies of Sciences, Engineer, and 
Medicine, 2019). “Adolescents are seen as individuals with preferences, choices and 
possibilities of becoming masterful, autonomous and efficacious” (Shek, Dou, Shu, & 
Chai, 2019, p. 132). By establishing adolescence as an opportunity to foster positive 
development, rather than one characterized by developmental deficits that must be 
repaired, it alters, “the focus from the study of problems and failures to the study of 
trajectories that promote positive outcomes for adolescents” (Halverson, 2010, p. 3). 
Accordingly, PYD is a developmental approach that conceptualizes youth growth 
as   "the engagement in pro-social behaviors and avoidance of health compromising 
behaviors and future jeopardizing behaviors" (Roth, BrooksGunn, Murray, & Foster, 
1998, p. 426). PYD emphasizes the strengths presented within all young people, and 
involves concepts such as developmental assets, identity development, civic engagement, 
well-being, and thriving (Benson, Scales, Hamilton, & Sesma, 2006). The strength-based 
approach has encouraged many scholars to use the term ‘at-promise’ instead of ‘at-risk’ 
(Bertrand, Freelon, & Rogers, 2018; Swadener, 2010).  The term ‘at-risk’ is argued to 
invite a deficit mindset that perpetuates pervasive stereotypes of those who are viewed as 
marginalized and socially excluded from the dominant culture. However, literature 
exploring the term ‘at-risk’ has demonstrated its usefulness in identifying negative and 
positive determinants that mitigate harm to youth and the need for support (Grosse, 





different terms as they relate to the participants’ movement through the Maker sessions 
and identity formation.  
Under the umbrella of PYD, there are numerous theories of identity development 
such as Higgin’s (1987) Self Discrepancy Theory, Markus and Nurius’(1986) Theory of 
Possible Selves,  and Berzonsky’s (1990) Identity Style Theory. For the purpose of this 
paper three theories were focused on for the theoretical foundation of this study: (1) 
Erikson’s (1963,68) Stages of Psychosocial Development, (2) Marcia’s (1966) Identity 
Status theory, and (3) Lerner and colleagues (2005) 5Cs Model. A description is provided 
of the three theories next. The three theories will be reviewed in greater detail in the 
literature review.  
1.3.2 Stages of Psychosocial Development 
 The Stages of Psychosocial Development, proposed by Erikson (1968), examines 
the experiences (or stages as termed by Erikson) for psychosocial development of 
mentally healthy individuals from infancy to adulthood; each stage of development 
comprises positive and negative aspects. Established on one's fitness to enter a social 
environment, personality is constructed through the perspective of the developing 
individual (Erikson, 1968). Erikson concentrates on the “the inner and outer [conflicts], 
which the vital personality weathers, re-emerging from each crisis with an increased 
sense of inner unity,” (Erikson, 1968, p. 92).  
Each crisis develops in accordance with the chronological stage of the individual, 
which includes general references to the developmental period. Time spent in each crisis 
is dependent on the individual and the predicated developmental periods for each stage 





1963). A healthy individual will experience these stages in order. Table 1 includes the 
stages of psychological development, developmental periods, and positive and negative 
aspects associated with each developmental stage.  
Erikson’s proposed stages that relate to youth development include industry 
versus inferiority and identity achievement versus identity confusion. Industry versus. 
Inferiority is the fourth stage of development and centers on the accomplishing of goals, 
succeeding in school, developing self-confidences, and discovering personal interests and 
talents including making and creating. Identity Achievement versus. Identity Confusion is 
the fifth stage of development and during this time, adolescents and young adults are 
figuring out their personal identities, desired careers, and their religious and political 
orientations. Failure to accomplish these tasks results in confusion over which roles the 
young adult should play. These two stages and the psychological factors of a sense of 
industry and identity achievement are focused on in this paper.   
Erikson’s proposed stages that relate to youth development include Industry 
versus Inferiority and Identity Achievement versus Identity Confusion. Industry versus 
Inferiority is the fourth stage of development and centers on the accomplishing of goals, 
succeeding in school, developing self-confidences, and discovering personal interests and 
talents including making and creating. Identity Achievement versus Identity Confusion is 
the fifth stage of development and during this time, adolescents and young adults are 
figuring out their personal identities, desired careers, and their religious and political 
orientations. Failure to accomplish these tasks results in confusion over which roles the 





stages and the psychological factors associated with sense of industry and identity 
achievement.  
Table 1   
Stages of psychosocial development, drawn from Erikson (1968) 
Developmental Period  Positive Feature Negative Feature 
1. Early Infancy Trust  Mistrust 
2. Late Infancy Autonomy Shame and Doubt 
3. Early Childhood Initiative Guilt 
4. Late Childhood Industry Inferiority 
5. Adolescence Identity Achievement Identity Confusion  
6. Early Adulthood Intimacy Isolation  
7. Middle Adulthood Generativity Stagnation  
8. Late Adulthood Ego Integrity Despair 
 
1.3.3 Identity Status Theory 
 The Identity Status theory, created by Marcia (1966), extends upon the construct 
of adolescence and suggests the "construct [of identity] is based on independent 
dimensions of exploration and commitment. Exploration represents the search for a 
revised and refined sense of self, whereas commitment represents the choice to pursue a 
specific set of goals, values, and beliefs" (Cote & Schwartz, 2002, p.610). Dimensions of 
exploration and commitment occur on a continuum of ego-identity development, rather 
than in developmental stages, whereby individuals adopt specific identity statuses, which 
are “individual styles of coping with psychosocial tasks of forming an ego identity” 
(Marcia, 1966, p. 558). Marcia (1966) proposed four specific identity statuses: identity 
diffusion, foreclosure, moratorium, and identity achievement (Figure 1). Identity 





commitment has not begun. Foreclosure refers to an individual who has committed to 
beliefs, values, and goals that are influenced or expected by others; whereby commitment 
has been made without sufficient exploration. Moratorium refers to individuals that are 
actively seeking possibilities for self-identity but are not actively trying to resolve their 
identity crisis. They exhibit high levels of exploration and low levels of commitment; 
they may be trying on several masks at the same time. Identity achievement refers to the 
status in which identity has been established that is self-determined and has committed it 
alongside their own beliefs, values, and goals. These individuals exhibit high exploration 
and commitment. Marcia (1966) proposed that a period of exploration is healthy during 
adolescence, as it allows for better integration later in life.  
Figure 1. 
Identity status categories, drawn from Marcia (1966)  
 
 
1.3.4 The 5Cs Model 
Proposed by Lerner and colleagues (2005), the 5Cs model has become the most 
distinguished model in the PYD literature and proposes PYD embodies psychological, 
behavioural, and social characteristics that reflect what is referred to as the five 
competencies (5Cs) (Jones et al., 2020). The 5Cs model describes PYD as the 





(Lerner et al., 2005). Young people that culminate all 5Cs are considered to be on the 
developmental path to the sixth C, contribution (Lerner et al, 2005). Researchers have 
found that the availability of activities that supported the 5Cs help steer young people 
towards healthy identity formation and well-being (Benson et al, 2006; Lerner et al, 
2005).  
 First C: Competence. A positive view of one’s actions in social, academic, 
cognitive, vocational, and moral domains (Lerner et al, 2005). 
 Second C: Confidence. An internal sense of overall positive self-worth, self-
efficacy, and a positive belief about the future (Lerner et al, 2005).  
 Third C: Connection. Positive bonds with others and feelings of security, 
structure, and belonging (Lerner et al, 2005).  
 Fourth C: Character. Respect for societal and cultural rules, possession of 
standards for correct behaviours, a self of right and wrong, and integrity (Lerner et al, 
2005).  
 Fifth C: Caring/Compassion. Caring is defined as the embodiment of sympathy 
and empathy for other people (Lerner et al, 2005). 
 Sixth C: Contribution. Youth’s collective actions that contribute to self, and 
family, building community values and practices (Lerner et al, 2005).   
1.4 Research Question    
The intent of this research study was to understand the psycho-social processes 
that occur within the makers themselves and explore the holistic relationship between 
artmaking and self-expression in order to understand healthy identity formation in 





construct, explore, and navigate their identities within these spaces through the use of art 
modalities and activities. It was thus critical to focus on the lived experiences of the 
makers who occupied and participated within these spaces. The research question that 
guided this research study’s inquiry asked, ‘How might youth who are at-risk explore and 
develop a healthy sense of identity through art modalities in a makerspace?’ 
Chapter 2. Review of the Literature 
In this chapter, empirical research related to healthy youth development in the area of 
identity formation, makerspaces/DIY hobbyist settings, and art processes is explored. 
First, the literature related to identity and wellbeing was reviewed in order to garner an 
understanding of how these constructs were embedded in the PYD approach and establish 
definitions to these processes. Second, the literature related to makerspaces and DIY 
informal settings were reviewed in order to understand operations of artmaking. Lastly, 
literature that related to artmaking, identity, and well-being were reviewed in order to 
understand how artmaking was used to express identity and well-being and what the 
outcomes were within these settings and through art-making activities.  
2.1 Healthy Development and Wellbeing 
Identity is reflected in a consistency of personhood, across situations, context and 
time (Erikson, 1968), presenting a coherent integration of one’s self understanding, goals, 
values, and behaviours that is constructed through the life choices one makes (Eichas, 
Meca, Montomery, & Kurtines, 2015). Youths that cultivate a coherent and resilient 
identity during adolescence often positively transition into adulthood (Tsang, Hui, & 





become autonomous, competent, and maintain interpersonal relationships (Luyckx, 
Vansteenkiste, Goossens, & Duriez, 2009).  
The processes that underlie identity development are extremely complex. Current 
conceptualizations of identity formation preserve some proponents brought forth by 
Erikson. Erikson was the first to propose a life-span theory of development that 
encompasses the entire life (Erikson 1963, 68). In order to acquire a strong and healthy 
ego-identity, the child must receive consistent and meaningful recognition for his or her 
achievements and accomplishments (Erikson, 1963,68). According to Erikson (1963,68), 
the ego-identity is a subjective and dynamic experience; each stage is dependent on and 
affected by development in the previous stage. Adolescence, the transitional period from 
childhood to adulthood, is regarded as an important stage for growth and self-discovery. 
The main task of adolescents is to solve the crisis of identity versus role confusion, 
construct their own unique sense of identity, and find the social environment where they 
can belong to and create meaningful relationships with other people (Chen, Lay, Wu, & 
Yao, 2007).  
Moreover, identity formation should never be thought of as a completely 
autonomous or individual practice (Erikson, 1950). The concept of identity as a human 
construction is based on the combination of the personal and social perspectives of the 
self. The personal view is determined by biological factors, self-esteem, motivation, and 
personality (Erikson, 1963, 68). The social construction of the “self” develops as a result 
of the individual's interaction with various social groups, environmental/cultural beliefs 
and practices, as well as broader political ideologies (Erikson, 1968). This phenomenon 





maintaining a sense of affiliation with a group (Erikson, 1968). A positively solved 
identity vs. role confusion crisis enables a person to integrate self-perception images into 
a stable personal identity, as well as strengthen performance of different roles and 
assumed commitments (Erikson, 1968). Erikson’s theory became a marker for research 
pertaining to ego, identity development, and intervention models. Since it’s conception, 
studies on identity have expanded to include a consideration of individual differences; the 
search for, discovery of, and utilization of innate potentials; critical problem-solving 
skills; social responsibility; integrity of character; the impact of social and cultural 
contexts on identity formation and development (Schwartz, Cote, & Arnett, 2005).  
Popularizing Erikson’s construct of identity, Marcia (1966) proposed the ego 
identity status paradigm, which is widely used to describe and assess possible outcomes 
of identity formation through the dimensions of exploration and commitment. 
Exploration refers to a “process of actively questioning and searching for adult roles and 
values in the various domains of adolescent life” (Tsang et al, p. 2). Exploration is the 
process for new roles, trying different ideas on, and opening new possible ideals, values, 
goals and skills. Commitment refers to “firm decisions regarding aspects, such as 
vocation, political ideology, religion, and social roles, and includes specific strategies for 
achieving personal goals and a desired life path” (Tsang et al, 2012, p. 2). It is defined by 
choices and actions based on an emerging understanding of who one is. Commitments are 
typically made in terms of values, expectations, personal parameters, goals and beliefs. A 
key component of healthy identity commitments is that they are made by one’s self 
definition, and driven by emerging self-understanding, not expectations, values, goals of 





knowledge is critical to authentic identity formation (Coleman, 2011). When the 
dimensions of exploration and commitment are juxtaposed, four quadrants representing 
Marcia’s (1966) Identity Status model are formed: diffusion, foreclosure, moratorium, 
and achieved.  
Research has shown that mental health outcomes and high-quality relationships 
with peers are positively related to adolescent identity development (Ragelienė, 2016; 
Meeus, Oosterwegel, & Vollebergh, 2002). Apers, Luyckx, Rassart, Goossens, Budts, 
and Moons (2012) found supportive peer relationships positively influenced the process 
of identifying with the identity commitments made and furthermore, such relationships 
protected adolescents from getting stuck in the exploration process. Doumen, Smits, 
Luyckx, Duriex, Vanhalst, Verschueren, and Goossens (2012) identified a better quality 
of relationship with peers and a lower tendency to experience negative feelings such as 
loneliness (Doumen et al., 2012). Adams (1985) found that reaching identity is positively 
related to the ability to reflect on one’s interpersonal relationships and to be less 
controlling. Chen and colleagues (2007) found continuity in self-identity helps ensure 
personal direction, purpose, and meaning of life, which may subsequently contribute to 
individuals’ resiliency against psychosomatic reactions in stressful situations. 
2.2 Youth Identity Formation 
Positive mental health as an elemental part of positive youth development 
(Schmid, Phelps, Napolitano, Boyd, & Lerner, 2011). The Public Health Agency of 
Canada (2016) defines positive mental health as "the capacity of each and all of us to 
feel, think, act in ways that enhance our ability to enjoy life and deal with the challenges 





importance of culture, equity, social justice, interconnections and personal dignity" 
(para.1). The maintenance of mental health is commonly regarded as a sign of positive 
adaptation and successful coping to adverse conditions (Farber & Rosendahl, 2018).   
 Healthy development accounts for a whole child approach; advocating for a 
balanced knowledge about what is optimal in a diversity of youth, with the goal of 
learning how particular individual context interactions lead to optimal development and 
improved transition to adulthood (Schmid et al, 2011). Healthy development 
acknowledges that “problem free is not fully prepared” (Pittman et al, 2003, p.6). Youth 
are not viewed as passive participants but active, autonomous agents in the shaping of 
their own development (Abebe, 2019). The goal of healthy development in youth is to 
cultivate positive mental health, exercise resiliency when faced with adversity and to 
thrive, defined as “fulfilling one’s potential and contributing positively to one’s 
community” (Edberg, Shaikh, Rimal, Rassool, & Mthembu 2008, p1).  
 When there is an alignment between individual strengths and psycho-social and 
ecological assets that promote healthy development, there is a likelihood for the 5 Cs to 
evolve across the course of an individual’s development (Ardal, Holsen, Diseth, & 
Larsen, 2017). Researchers have identified consistent associations between positive youth 
development and key personal strengths, such as intentional self-regulation skills and 
hope for the future, and negative associations between PYD and maladaptive 
development, such as depressive symptoms, and delinquent/behaviour problems 
(Geldhof, Bowers, Mueller, Napolitano, Callina, & Lerner, 2014; Holsen, Geldhof, 
Larsen, & Aardal, 2016; Schmid et al, 2011).  





development or as risk/protective factors in prevention literature through its explanatory 
role in a developmental process (Schmid et al, 2011; Bierman et al, 2008). Such 
competences often include friendship and other close relationship skills, emotional 
knowledge and skill, social cognitive problem solving, executive function related goals 
such as self-control with the emphasis on the integration of socially oriented cognitive, 
and affective and behavioral processes in the service of establishing and maintaining 
relationships that enhance development (Bierman et al. 2008; Catalano, Berglund, Ryan, 
Lonczak, & Hawkins, 2004). Bierman and colleagues (2008) describe social and 
emotional competence as the facilitator for supportive social relationships and 
environmental contexts, and thereby open up new developmental possibilities for psycho-
social and emotional growth. Zeidner and Olnick-Shemesh (2010) argue emotional 
competence is a good predictor of one’s sense of well-being and highlight four reasons 
for this assumption: (1) emotionally competent individuals demonstrate self-regulation, 
which contributes to experiencing higher levels of well-being; (2) individuals with 
emotional competence are assumed to have richer social connections and are able to 
demonstrate better coping strategies; (3) with more accurate interpretation of the 
information yielded by the emotions and the environment, individuals with emotional 
competence can sustain a better sense of well-being; (4) provided that those with 
emotional competence would have the propensity to experience more positive effects, 
individuals are more prone to a richer sense of subjective well-being. Developing 
emotional and social competence key in developing identity for youth.  





Driven by new technologies and enthusiasm for Do-it-yourself (DIY) paradigms, 
the Maker Movement originated from dissatisfied maker communities that wanted 
opportunities and contemporary spaces to explore, create, and experiment with emerging 
technologies (Dougherty, 2016; Halverson & Sheridan, 2014; Cavalcanti, 2013). DIY 
paradigms comprise of sub-communities sorted by interests, makers, or making activities 
that manifest from the everyday wants and needs from participating individuals. They 
share common passions for hobbies, art forms, handicrafts, grass-root innovations, and 
DIY projects (Williams, 2008). Makerspaces tend to be oriented towards the use of 
digital technologies, although most also incorporate more traditional ways of making. 
Heartney (2013) notes “they vault effortlessly across media, producing work that 
simultaneously incorporates traditional materials, but also digital technology, theatrical 
installation, photography, performance, music, film, and video” (para 3). These spaces 
allow personal and collective meaning to emerge, which translates into the promise that 
activities connect users to interests and passions. 
 Makerspaces are rarely just where fabrication could be carried out. Rather, they 
are hubs of community, where people come together to work together, learn from each 
other, or simply socialise (Taylor, Hurley, & Connolly, 2016). Some of these spaces are 
dedicated communal areas, while others emphasised the value of socialising with others 
over the machinery itself (Taylor et al, 2016). The sense of community fostered within 
these spaces is often one the most valuable resources they have (Taylor et al, 2016) and 
can be a significant aspect of a makerspace’s identity: they are “both a community space 
and a space for communities” (p.2), and consequently respond to local factors. While the 





varied. These informal sites are creative spaces that blend digital and material 
technologies to “share ideas, learn technical skills, and create new products” from a 
variety of disciplines (Sheridan, Halverson, Litts, Brahms, Jacobs-Priebe, & Owens, 
2014, p. 505). The emphasis on informal and exploration translates to a wide variety of 
spaces that include public libraries, museums, art studios, community centers, and 
educational institutions (Irie, Hsu, & Ching, 2019).    
2.3.1 Art and Making 
Artists and makers are often used interchangeably in the literature due similar 
practices in processes, construction, and production (Halverson & Sheridan, 2014; 
Sweeney, 2017). Art-making activities often embody a combination of engineering, art 
and design practices and the learning-by-doing philosophy is also common in studio arts. 
This requires adopting different roles that guide the knowledge, skills, and practice 
individuals leverage to solve the problems they encounter and express themselves 
(Hughes, 2017). Makers and artists alike work independently or collaboratively with 
materials to design and make products. Digital fabrication tools found in makerspaces, 
such as 3D printers, laser cutters, vinyl cutters, and CNC machines, preserve the 
experimental approaches to materials found in art studios (Hughes, 2017). 
Currently, making in art is being rethought by artists who are interested in big 
ideas (Walker, 2004), design-based approaches (Zande, 2007), as well as digital ways of 
making (Knochel & Patton, 2015). The art making process utilizes big ideas, defined as 
major conceptual factors that shape the artist's practices, and is embellished by intimate 
elements unique to the maker themselves (Walker, 2004). Thus, to a large degree, the art-





(2002) describes art-making as, “[the] transformation of a material to a medium. 
Materials become media when they mediate...[and] to convert a material into a medium is 
an achievement” (p. 80). The art making process is the understanding of the potential of 
materials in relation to the makers’ goals, rather than the final product or technique 
(Eisner, 2002). This holistic mediation allows for more inventive and critical artistic 
activity that encourages the maker to reject the conventional and familiar, take risks, and 
indulge in ambiguity (Clapp, 2018). Creating meaningful connections to making requires 
makers to construct new relationships with knowledge during the art-making process and 
draw upon their own conclusions through experimentation and experiences (Ratto, 
2011).  
 Moon (2004) describes the art-making process as a process of reflection that is 
both individual and social. Reflection is an intense personal undertaking that requires 
makers’ conscious awareness about themselves and lived experiences. Moje (2008) 
emphasizes the development of meta-discursive skills, whereby students should know 
and why they are engaging and what those engagements mean for them.  This conscious 
awareness stimulates deep learning as they consider socially shaped resources that inhabit 
their world and relationships (Bezemer & Kress, 2008).  These reflections can then be 
expressed in the context of the makers' through various modes that can include material 
forms of practice, still and moving images, music and sound, and digital code (Bezemer 
& Kress, 2008). This recontextualization of real-life experiences and emotions through 
new modes in the arts is what fosters reflective learning and transformation (Bezemer & 
Kress, 2008). Thus, making can be represented, re-presented, re-shaped, and reformed 





overlapping processes involved in meaningful development within these spaces, mediated 
in embodied experiences and perseverance: 
1. A negotiation of material output that ultimately redefines the user’s 
objectives. As students become comfortable with making mistakes, they become 
flexible and relaxed about the modifications that they have to make from planning 
stage of their activities to the execution, adapting to constraints of the materials at 
hand (Hughes, 2017). 
2. Hands-on experience and close observation on technologies and materials is 
more efficient (Shivers-McNair, 2019). 
3. Trial by error emphasizes the partial and negotiable nature of knowledge 
(Shivers-McNair, 2019). Each maker has different approaches to prototyping and 
possesses different levels of familiarity; each approach leads to more experience 
with specific planning, tools, and materials related to the respective production 
tools (Blikstein, Kabayadondo, Martin, & Field, 2017). 
Art and design studio settings are intended to provide students with the ability to 
generate creative works (Sawyer, 2017). In broader movements, art was viewed as a 
mode for creative self-expression and notions of creativity has long been associated with 
individuality (Stuckey & Nobel, 2010). Development in the art education field has 
evolved to include a more inclusive view of art that embodies making, responding, 
performing and appraising, corresponding with a greater emphasis on cognition, 
specifically convergent and divergent thinking, rather than just the development of 
feelings (Eisner, 2002). Artmaking is fundamentally a creative process, and creativity is 





Sawyer (2017) conducted a meta study to understand the teaching and learning for 
creativity through analyzing and synthesizing empirical studies of the pedagogy used in 
art classes and design studio settings. Findings indicate that successful creative processes 
must require artists to reflect and articulate their process. External representations are 
“essential in investigations of creativity” (Hasirci & Demirkan, 2007 p. 262) and the 
capacity to build the right representation in the right situation are markers of creative 
expertise (Hayes & Horowitz, 1989).   
Art-based maker activities engage makers in work that challenges them to be 
curious and open-minded (Smay & Walker, 2015). The collaborative nature of these 
activities and spaces for creativity, innovation, and exploration by helping others to 
acquire new skills and offering support and expertise (Smay & Walker, 2015; Wagh, 
Gravel, Tucker-Raymond, 2017).  
This type of activity has been seen as a catalyst for a mindset that helps students 
develop a positive approach to lifelong learning (Smay & Walker, 2015). These maker 
activities present multiple opportunities to experiment and achieve success (Hughes, 
Fridman, & Robb, 2018). As makers experiment and engage in different technologies and 
mediums, they can develop both perseverance and confidence that aid in the development 
of resiliency (Hughes, 2017). As makers interact and engage with the problems at hand, 
they become less intimidated by the problem and more inclined to explore solutions. 
Hughes (2017) discovered that through motivation, participants began to rethink their 
responses with more positive questions. Hjeltnes, Binder, Moltu, and Dundas (2015) 
suggests shifting the focus from results to process helps eliminate fear of failure for 





important in effective problem solving. Malchiodi (1998) observed that creative people 
tend to be “more independent, autonomous, self-sufficient, emotionally sensitive, 
assertive, self-accepting, resourceful, adventurous and risk taking” (p. 65). 
The incorporation of the arts in STEAM education and in informal DIY settings, 
such as Makerspaces, are intended to provide students with the ability to generate 
creative works (Sawyer, 2017). Art was viewed as a mode for creative self-expression 
and notions of creativity, which has long been associated with individuality. 
Development in the art education field and in makerspaces include a more inclusive view 
of art that embodies making, responding, performing and appraising, corresponding with 
a greater emphasis on cognition, specifically convergent and divergent thinking, rather 
than just the development of feelings (Eisner, 2002). External representations are 
“essential in investigations of creativity” (Hasirci & Demirkan, 2007 p. 262) and the 
capacity to build the right representation in the right situation are markers of creative 
expertise (Hayes & Horowitz, 1989). 
2.3.2 Identity through Art Making 
The use of arts, through art-making activities, provides a kind of thinking and 
making that is especially potent to makers who are involved in a psychosocial identity 
development process (Piazza, 2017). Engagement through these forms of making can 
help facilitate positive outcomes for makers. It is a self-affirming activity which helps 
one to interpret, think about, add to or challenge how one views themselves and their 
external worlds (Piazza, 2017). Art can serve as an authentic means of personal 
expression and identity, whereby a maker’s unique experiences, culture, and worldview 





way to experience self-exploration, self-expression, and self-revelation” (p. 14). The 
creative processes of artmaking allow makers to express rejected aspects of self, to gain 
self-awareness and self-acceptance, and to create and recreate identity (Carpendale, 
2009).  
While artmaking generally stands within traditional ways of making, many are 
embracing the use of technology into their forms and integrating it into their identities 
(Wagh et al, 2017). Makerspaces have become a thriving space for these “21st Century 
Artists” (Sweeney, 2017). Vygotsky (1925/1971) viewed the arts as cultural tools that 
humans can use to organize their experiences and struct meaning with the way in which 
they organize their world (Lima, 1995). Through various art modalities, humans use 
symbolic stimulations and actions to exercise their imaginations and transform how they 
think and express thoughts and emotions (Stuckey & Nobel, 2010). The arts invite 
viewers to actively transform and give meaning, rather than accept what is given. In 
doing so, the arts provide ways for individuals to give voice to or depict their 
experiences, to try on new identities (Stuckey & Nobel, 2010). Carpendale (2009) 
highlights the importance of artmaking for expressing symbolic aspects of self. She 
claims that many artists create art that is a symbolic representation of their current state of 
being, and through artmaking, the meaning of that symbolic representation begins to 
change or transform, and so they are able to see that their self-concept can also be 
changed (Carpendale, 2009). Thus, it is likely that through artmaking, makers can gain 
self-insight and the skills necessary to build a flexible and adaptive self-identity. Fletcher 
and Lawrence (2017) explored the relationship between art making and identity 





behaviours. Participants between the Grades 2 to 8 created abstract self-portraits from 
modelling compounds and responded to questions about their self, self-concepts, and self-
esteem. Three overarching themes emerged from the data: (1) social environments impact 
identity, (2) desired occupations and activities impact identity, and (3) art enables 
enjoyment, freedom, and relaxation. Researchers found that the impact of their social 
environment seemed to play a diminishing influence on each participant's identity 
formation as they matured. When describing their identity, grades 2-4 participants 
focused on their relationship with others. Participants in older grades showed they were 
not only influenced by positive or negative perceptions of others but an emerging self. 
This trend continued as they increasingly focused on their perceptions, rather than those 
of their peers and social connections. All participants echoed an overarching theme 
underscoring the impact of desired occupations and activities on their identity, suggesting 
that one identifies with what they enjoy, find interesting and believe is important. 
Researchers concluded when evolving factors of social environment, desired occupations 
and activities, and creativity are combined to form an integral part of art making activities 
and can impact a student’s identity formation.  
 Research exploring maker-settings and activities identity in meaningful 
production has focused on experiences with a sense of purpose (either self or communal) 
to provide opportunities that: (1) encourage makers to transform their statuses of makers 
and artists to active agents who contribute to communities and (2) establish a sense of self 
identity through creativity. Maker activities are vehicles for artistic production that 
contribute to participants’ agency, identity and belonging as well as the development of 







2.3.3 Art and Wellbeing 
Involvement in artmaking can improve wellbeing by developing a healthy sense 
of influence, self-expression, emotional regulation and identity (Mastandrea, Fagioli, & 
Biasi, 2014).  Numerous studies have reported the positive effects of artistic creation, 
such as improved repairing negative mood valence when creating content associated with 
positive emotions, increasing affective states, inducing the flow state, increased self-
regulation, release from stress, and improved relationships (Dalebroux, Goldstein, and 
Winner, 2008; Mastandrea et al, 2014; Secker, Heydinrych, Kent & Keay, 2018). 
Marshall, Thieme, Wallace, Vines, Wood and Balaam (2014) found that for a practice to 
positively impact a makers’ wellbeing and develop a sense of purpose to the maker, 
making must: (1) satisfy the need for relatedness; (2) develop pleasure, competence, and 
self-pride; and (3) satisfy the need for autonomy. Pollanen (2015) explored the elements 
reported to enhance well-being in the descriptions of craft-making participants and to 
describe the meaning behind crafting. Findings showed that crafting helped to organize 
thoughts and feelings, promoting personal space, self-expression, life-long learning, and 
the development of cognitive and physical skills. Art as a meaningful activity has positive 
effects on makers’ well-being through fostering a sense of self-management and 
empowerment (Pollanen, 2015).   
For youth with disabilities, art was found to be used as a medium for creativity, 
problem-solving, and an opportunity for self-expression for those that have a difficult 
time doing so with speech and written language (Lloyd, 2017). Mason, Steedly and 





on social, cognitive and artistic skill development in general and special education. 
Mason et, al. (2008) identified three main themes that students had developed through 
engaging in the arts: (1) choice, (2) voice and (3) access. Choice is a fundamental aspect 
to artmaking and allows students with disabilities to develop a sense of autonomy in their 
decision making. This provided opportunities to find their own voice and in turn, 
increased confidence and self-esteem (Mason et al., 2008).  
Making is a well-established practice in many therapeutic settings, such as in the 
context of art therapy, for children who may have emotional, development, or 
psychological difficulties (Stuckey & Nobel, 2010). Creative activities can transform, 
promote or lend itself to the recovery processes associated with mental health problems, 
as individuals work through emotions and feelings, build a new identity, and to engage 
meaningfully in the community, cultivating social inclusion and acceptance (Gallant, 
Hamilton-Hinch, White, Fenton, & Lauckner, 2019). Laffier (2014, 2016) found that art 
in art therapy supported the healing process for victims of bullying. Her research (2014, 
2016) with children found that engagement in arts can help children develop 
psychological empowerment by building self-esteem, efficacy, and healthy identities of 
strength. As a licensed art therapist, she reports art is a “safer medium for at-risk and 
victimized youth to explore their identities and avenues for power and control” (Laffier, 
2020, personal communication). 
The research demonstrates that art and making can have positive effects on an 
individual’s mental health and identity (Carpendale, 2009; Fletcher & Lawrence, 2017; 
Lloyd, 2017; Marshall et al, 2014; Mason et al, 2008; Pollanen, 2015; Stuckey & Nobel, 





in innovating for themselves. The intricacy of making requires a community of practice 
in which participants establish an identity in context. Makers explore, share knowledge, 
and socialize to build a community within their own space. While much of educational 
literature emphasizes the role critical making has on deep learning, lesser is known about 
the psycho-social benefits that occur during making or how this impacts the makers 
themselves. Even scarcer is the impact it has on marginalized or youth who are at-risk. It 
is important to understand how engagement in art modalities can contribute to positive 
identity and affective well-being for youth who are at-risk.  
Chapter 3. Methodology 
The overarching purpose of this case study was to understand the impact art 
modalities have on healthy youth development. The research design and methods were 
chosen and constructed to provide a holistic perspective to the proposed research inquiry. 
This study is based on the theoretical frameworks of positive youth development (PYD) 
theories. More specifically, it draws upon Erikson’s (1963, 1968) Stages of Psychosocial 
Development, Marcia’s (1966) Identity Status theory, and Lerner and colleagues’ (2005) 
5Cs model. These theories were utilized in order to capitalize on the understanding of 
healthy identity development in youth who are at risk. This study utilizes a qualitative 
approach, which allowed for the exploration of the students’ lived experiences as they 
engaged with different modes of art and art activities in the makerspace. The research 
questions presented from Chapter 1 are restated, after which research methods and 
designs utilized for this study are described. This is followed by information concerning 
data collection and methods of analysis, participant information, and materials utilized in 






3.1 Research Question 
The intent of this research study was to understand the psycho-social processes 
that occur within the maker themselves and explore the holistic relationship between 
artmaking and self-expression in order to understand healthy identity formation in 
makerspaces. More specifically, the purpose was to understand how youth who are at-risk 
construct, explore, and navigate their identities within these spaces through the use of art 
modalities and activities. It was thus critical to focus on the lived experiences of the 
makers who occupy and participate within these spaces. The research question that 
guided this research study’s inquiry was ‘How might youth who are at-risk explore and 
develop a healthy sense of identity through art modalities in a makerspace?’ A direct 
approach to content analysis was used for this study. 
3.2 Research Methods and Design 
To answer the aforementioned research question outlined previously in this 
chapter, data was collected and analyzed during a four-month maker program that had 
been designed to teach youth who are at-risk STEAM skills through the integration of 
traditional artistic and technological media are are. Art modalities in this study represents 
activities of self-expression that are defined as creative arts, visual arts, digital arts, 
music, and writing. Data was collected from the Maker sessions by the author of this 
paper, who was also an instructor in the program. The data included field notes, 
transcripts of conversations, lesson plans, and material content produced by the 
participants. 
 In order to explore healthy identity development in participants during Maker 





consistencies and meanings from text or images, was used as it provided the opportunity 
to understand social reality in a subjective, but in a scientific manner (Mayring, 2004; 
Zhang & Wildemuth, 2009). This form of analysis allowed for further insight on the 
internal processes and external presentations of self-expression, creative processes, and 
participant’s experiences. By examining the participant’s lived experiences, participants 
are encouraged to describe their own views and realities that enable the researcher to 
better understand the participants’ actions and behaviours. As the objective of this study 
was for insight and not hypothesis examination, utilizing qualitative methodology was 
deemed more appropriate than quantitative methodology (Yin, 2011). As the experiences 
in this study are subjective, the qualitative approach considers factors presented in an 
individual’s world and enables investigation of healthy identity development through a 
variety of data sources.  Yin (2003) suggests a case study designed should be utilized 
when:  
“(a) the focus of the study is to answer “how” and “why” questions; (b) you 
cannot manipulate the behaviour of those involved in the study; (c) you want to 
cover contextual conditions because you believe they are relevant to the 
phenomenon under study; or (d) the boundaries are not clear between the 
phenomenon and context” (Baxter & Jack, 2008, p. 545).  
The use of diverse data sources allows for multi-faceted analysis of everyday contexts 
and for meaning to emerge and become implicit (Baxter & Jack, 2008; Yin, 2011). A 
variety of sources of evidence were collected from participants and were considered 






 For the purpose of the research, a multiple case design was selected for this study, 
as it provided an in-depth understanding of students' personal experiences with the same 
art-modalities in a shared setting and the use of cross-case analysis allowed for common 
and contrasting themes to be identified and collected within and between cases (Merriam, 
2009). Multiple case studies are used to examine several cases to understand similarities 
and divergences between the cases (Gustafsson, 2017). According to Yin (2003), multiple 
case studies can be used to either, “(a) predict similar results (a literal replication) or (b) 
predict contrasting results but for predictable reasons (a theoretical replication)” (p. 47). 
As comparisons are drawn, it is imperative the cases are chosen carefully so that the 
researcher can predict similar results across cases, or predict contrasting results based on 
a theory (Yin, 2003).  
3.3 Data Collection and Analysis  
This research study utilized data from the pilot education and research project, 
which was collected from the Maker sessions. Data sources included pre-survey and 
parental consent forms, observational field notes, maker lesson plans, transcripts of 
conversations, and content material produced by participants. Parental permission forms, 
which included a statement that the data would be stored and used for future research 
purposes, and pre-survey forms were stored in hard-copy and electronic form in a secure 
location. In addition, other data obtained from the sessions, such as weekly reports, lesson 
plans, students’ work, and field notes, were stored in electronic form. This data was then 
logged into a database that categorized: (1) the information for each participant; and (2) 
the overall Maker session to provide a general summary of the modalities and activities 





separated by source themes and art-modalities, and categorized in chronological order of 
session dates and by each case study. Confidentiality regarding participants were 
addressed through the substitution of code names and identifying information was 
removed for privacy purposes. Collection of data for this program was approved by the 
institutional REB department.  
The objective in qualitative content analysis is to systematically transform a large 
amount of text into a highly organised and concise summary of key results (Erlingsson & 
Brysiewicz, 2017). Directed content analysis was utilized for this study. Directed content 
analysis is utilized when existing theories and research are used to guide the research 
question in order to provide structure to the variables of interest or about the relationships 
among variables (Hsieh & Shannon, 2005). This is advantageous when creating coding 
schemes and exploring the relationships between the codes (Hickey & Kipping, 1996).  
Directed content analysis of the data consisted of several steps for this study (Berg 
& Lune, 2011). First, a coding chart was created based on the theories and existing 
literature related to identity. To create the coding chart a literature scan was performed of 
the guiding theories in this study Marcia’s (1966) Identity Status Theory, Erikson’s 
(1963, 1968) Psychosocial Stage of Development, the 5Cs (Lerner et al, 2005) and key 
factors and descriptions were inputted into a chart (see Table 2). This guiding chart was 
reviewed repeatedly to identity overlap and thus core themes of healthy identity 
formation to guide the analysis for this study. Four core themes were identified: (1) 
Exploration prior to integration, (2) Sense of industry and competence, (3) Character and 





reviewed several times to identify if and how the participants experienced each of these 
themes from the artistic and making process.  
Table 2 
 
Identity factors and themes 
 





Sameness a person uses as a style of individuality 





Exploration  Marcia 
(1966) 
A process of actively questioning and searching for 






Creating and establishing own personal goals in 
tasks that delineate from goals previously set by 
parents/adult social actors 
2: Sense of 
industry and 
competence 
Competence Lerner et 
al (2005) 
A positive view in social, academic, cognitive, 
vocational, and moral domains. 
Self-efficacy Lerner et 
al (2005) 
An individual’s belief in his or her capacity to 
execute behaviors necessary to produce specific 
performance attainments  





Receiving consistent and meaningful recognition 
for his or her achievements and accomplishments  
Autonomy  Lerner et 
al (2005) 
A person’s ability to think, feel, and make 






Frame to differentiate between self and others that 
allows the individual to function autonomously 
from others  










The embodiment of sympathy and empathy for 
other people  
Morals Lerner et 
al (2005) 









al (2005) Competences include friendship and other close 
relationship skills, emotional knowledge and skill, 
social cognitive problem solving, executive 
function related goals such as self-control with the 
emphasis on the integration of socially oriented 
cognitive, and affective and behavioral processes in 
the service of establishing and maintaining 














Ability to become autonomous, competent, and 





Feeling a sense of belonging with others/obligation 
to work and cooperate with others for the benefit of 
society at large  
Belonging Lerner et 
al (2005) 
Positive bonds with others and feelings of security, 
structure, and belonging 
 
The second step involved identifying the unit of analysis for this study expressed 
in words, multimedia and maker presentations, and content production. Any images, 
words or phrases that identified these factors were coded and recorded (Nyumba, Wilson, 
Derrick, & Mukherjee, 2018). The data sources that were reviewed included examining 
the hand-written and verbal communication (recorded and transcribed) by the 
participants, field notes, and participants’ creations. Descriptive labels were produced for 
visual content (Nyumba et al, 2018).  
The third step involved the code development. Initial coding began from theories 
and relevant research findings related to identity, specifically Erikson’s (1963, 68) Stages 
of Psychosocial Development, Marcia’s (1966) Identity Status theory, and Lerner and 





guide to explore the themes of healthy identity in each case. When reviewing the data 
sources, any unit expressing these themes were coded on an analysis spreadsheet.  
The fourth step involved a review of the data for code consistently. The codes that 
were assigned between the three cases were periodically reviewed to ensure similar 
themes were coded in the same manner.  
The fifth step involved drawing conclusions from the data in order to compare, 
contrast, validate, or discredit previous research related to healthy development (Hsieh & 
Shannon, 2005). Data triangulation, the use of multiple methods or data sources to 
develop a comprehensive understanding of a phenomena, and theoretical triangulation, 
the use of one or more theoretical propositions in the interpretation of data, was used to 
enhance construct validity in the research findings (Turner & Turner, 2009). Conclusions 
were made for each case study first then a cross case comparison was completed. Table 3 
describes the criteria for the cross-case comparisons. Participants' experiences, organized 
by identity core themes, were inputted into the chart to review common and contrasting 
occurrences. Moderating variables were also identified to help understand why or how 













Participant case comparison 
Psychological Factor 
of Identity 
Commonalities in the 
artistic experiences (3) 
Differences in the artistic 












Social and emotional 
competence 
  





 Purposeful sampling was utilized for this study as participants for the study were 
students from the alternative classroom that attended the maker space program. Only the 
students that attended all sessions were included in the program (N=3). Patton (2002) 
described purposeful sampling as,   
The logic and power of purposeful sampling lie in selecting information-rich 
cases for study in depth. Information-rich cases are those from which one can 
learn a great deal about issues of central importance to the purpose of the inquiry, 
thus the term purposeful sampling. Studying information-rich cases yields insights 
and in-depth understanding rather than empirical generalizations. (p. 230) 
Stake (1995) indicated that the first criterion “should maximise what we can learn” (p.4) 
and thus, although there were seven participants, four of those participants did not attend 





social processes afforded by the arts, the three participants who attended all sessions were 
included.  
A small number of cases allowed for extensive observation to develop patterns of 
meanings that might be lost with large sample sizes (Fletcher & Plakoyiannaki, 2010). 
A small number of participants was appropriate to explore personal realities in-depth 
(Berg & Lune, 2011). Although generalizability of study results is often questioned when 
the sample size is small, there is support in the scholarly literature that a small participant 
group can permit analytical and theoretical generalizations, identification of further 
research needs, and theoretical development to contribute additional insight. (Stake 2010; 
Yin, 2011).  
The three participants selected for this study were males and were between the 
ages of 17- 19 years old. Further description for each is outlined in Table 4. All 
participants have Mild Intellectual Disability (MID). MID is a category of exceptionality 
from the Ontario Ministry of Education (2001) and is a learning disorder characterized by 
(Lacène, 2008): 
A. “An ability to profit educationally within a regular class with the 
aid of considerable curriculum modification and supportive services” (p.1) 
B. “An inability to profit educationally within a regular class because 
of slow intellectual development” (p.1) 
C. “A potential for academic learning, independent social adjustment 
and economic self-support”. (p.1) 
Persons with MID exhibit a range of issues which cannot be defined on the basis 





Generally, persons with MID are at higher risk to develop mental health, behavioural and 
academic problems, and are more likely to experience socio-economic disadvantages 
(Munir, 2016). Persons with MID face a diversity of comorbid psychopathologies such as 
autism spectrum disorders, attention deficit hyperactivity disorder, and substance use 
disorders (Munir, 2016). The CCDI focus group identifies factors that play a role in 
ensuring success for students with MID that include adaptability factors, such as social 
skills, self-awareness, flexibility, independence, motivation, attitude, attendance, and 

















M 19 16 • P1 has MID  
• He has a close relationship with father  
• He generally keeps to himself both physically and 
emotionally 
• He has attended one full-length Maker session program 
previously with another graduate instructor that works 
at the lab. 
•  He reported limited familiarity to the technologies 




M 18 16 • P2 has MID  
• He has complex relationship with mother 
• He has a job that can lead to schedule conflicts 
• This is his first Maker session and reported having 
very limited familiarity with the technologies available 




M 17 15 • P3 has MID and ADHD. 
• He has attended one full-length Maker session program 
previously with another graduate instructor that works 
at the lab. 
• He has been a part of the pilot program for 1 year and 
has attended one full-length Maker session program 
• He reported limited familiarity to the technologies at 






3.5 Materials  
This collaborative project between a University Faculty of Education and the 
alternative school sought to deliver educational services for youth who are admitted to 
Youth connections for care, treatment and/or custodial or correctional purposes and who 
cannot attend local school or special education programs on a regular basis because of 
their need for the services provided by Youth Connections. Each academic term, research 
assistants of the Lab work with a new group of students from the alternative school. The 
ages and grade levels vary but thus far, has been a mixture of junior (Grades 4 - 6), 
intermediate (Grades 7 - 10), and senior (Grades 11 - 12) grades. Attendance at the lab is 
dependent on the alternative teacher’s interest to participate. Students attend two sessions 
a week and each one-hour session are instructed by one of two research assistants. Led 
sessions by the research assistants’ alternate days of the week and are independent from 
each other. One of the research assistants is the author of this study. Students are 
introduced to various tools and technologies over the sessions at a rate of approximately 
one new tool every 2-3 weeks. After an introductory session, students are encouraged to 
engage in passion-based, inquiry-driven making using the tool in question. As students 
create and learn digital/learning skills through new maker tasks, research assistants 
observe and aid Maker sessions. 
Assistants also recorded observation notes and other materials such as weekly 
reports, lesson plans, and material content produced by the participants. Although these 
information sources were originally used to create student intervention plans as part of 
the research assistant position, they are valuable data sources for the current study. These 





(original notes and pictures) in a secure and private office in Ontario. Table 5 describes 




Data sources from Maker program  
 
Data Sources Data Description 
Information 
Consent Forms 
Provided information on the Maker program and used to receive consent from 
parents/legal guardians for students to participate in the research and be recorded. 
Once forms were received back, the researcher kept a hard copy in the student's file. 
Transcripts Provided a detailed account of participant’s experiences. Participant’s discussions 




Provided a descriptive and detailed account of the Maker sessions while immersed 
in the settings. The researcher kept detailed notes of the sessions to record all 
activities, interpretations or explanations. The researcher transcribed accounts 




Created to provide a guide that outlines the research’s objectives of what the 
students will accomplish during the session, the types of modalities students will 




Content was created by the participant in each session. Artwork was logged with 
name and date, photographed (if participant consented) and put into student folders. 
 
3.6 Limitations 
This research study was carried out with 3 students at the Maker lab over the 
course of sixteen sessions. It was up to the participants to share as much about themselves 
as they felt comfortable sharing. Due to the nature of the study, there are several 
limitations of this study. Five limitations were identified and included sample size, 
qualitative data, participant’s gender, the role of the researcher, and participant’s previous 
experiences with makerspaces. These limitations are explained along with their 





Small sample size. Limitations included the small sample size in which this study 
was conducted upon. Small sample sizes limit the ability to generalize the results to large 
population size. The use of a small sample benefits qualitative inquiry because it allows 
the research to conduct deep, case-oriented analysis that allows for the unfolding of new 
and richly textured understandings (Slekar, 2005). Furthermore, while the sample size 
does not permit generalizability, this study can serve as a surrogate marker to explore and 
examine the true effect art modalities have on identity and well-being in maker settings 
on a larger sample size (Slekar, 2005).  
Qualitative data. This study utilizes qualitative research, which seeks to 
understand and explain the dynamics of social phenomenon and lived experiences. Due to 
the nature of qualitative research, there are several limitations to using qualitative data, 
such as the misinterpretation of words and actions, incorrect recordings of observations, 
and the subjective nature of art (Yin, 2011; Stake, 2010). Thus, steps were taken to 
mitigate these limitations; (1) Meanings of words and actions were checked with the 
participants in the Maker sessions and observations of conversations were recorded 
verbatim and consulted with the other researcher as part of the study; and (2) different 
sources were used to aid with triangulation (Yin, 2011). 
Participants were all males. This study comprises a lack of gender balance in the 
choice of participants; all participants are males. While gender balance would have been 
optimal, the students attending the original research study and maker sessions have been 
and are males. According to the Section 23 classroom teacher, it was not common for 





statistics as well, as the majority of students that attend alternative schools are males 
(Sinay, 2018).  
Influence of the researcher. The researcher of this study was also the instructor 
for the maker sessions. Participating in the research process can influence the outcomes 
of the data, as participants are aware of observations and can alter their behaviours 
depending on what they think the study is concerned with (). However, as the sessions 
utilized direct and non-directed approaches, the influence of the researcher conducting 
this study would not have been different to that of the facilitator in a general makerspace. 
With the exception of asking questions or having conversations prompted by the 
participants, the researcher did not interact with students when involved in making 
progress. 
Participants previous experience with makerspaces. P1 and P3 have noted 
having previous experience within makerspaces. While familiarity with the technologies 
and space may have impacted their interactions with the current study, P1 and P3 
referenced their experience spanned over a year ago and they could not remember how to 
utilize the technology. Furthermore, participants had no previous experiences collectively 
working with each other in a makerspace and the art and making activities utilized within 
the study were not used in previous maker sessions.  
Chapter 4. Findings 
 
Using directed content analysis, the three participants’ art-making experiences 
were explored as they related to the four factors that emerged from the literature as core 
identity factors: (1) Exploration prior to integration, (2) Factor 2: Sense of industry and 





social competence. In this chapter, the findings for each case study are presented first. 
Next, the results from the cross-case comparison are presented.  Finally, a summary chart 
of ways in which the artistic process contributed to the four factors of identity formation 
is presented along with explanations.  
4.1 Findings for Participant 1 
Participant 1 (P1) was a 19-year-old male and attended sixteen sessions in the 
maker program with the researcher. Content analysis of data including transcribed 
conversations, observations notes, and art creations, was performed to explore if and how 
the core factors of identity formation were experienced.   
Factor 1: Exploration prior to integration.  In sessions one through three, P1 
demonstrated limited exploration when task objectives were presented in the art-making 
session. For example, he displayed apprehension when told to move forward with 
creative choices and sought direction from the instructor and peers. The transcribed data 
presented several examples of this apprehension in these first three sessions:    
“What am I supposed to do?”,  
“I can’t, can’t I just…”, 
“Let me see how you do it...”, 
“Can you just show me?”.  
When task objectives during Maker sessions were removed, P1 displayed 
increased levels of exploration with low commitment to the task. In sessions four and five 
he began exploring art modalities and tasks that his classmates were engaging in. For 
example, in session four, P2 and his friends created a presentation with a popular 





was creating and attempted to create a similar presentation that utilized a celebrity with a 
funny voice.  
As P1 conformed to social influences based on modality and content selection he 
was introduced to new media and modes of expression. As he gained familiarity with the 
modalities, P1 was able to evaluate his dependent tendencies in maker sessions and was 
found to have used the arts to garner a sense of independence. P1 was the first to 
experiment with different artistic forms, expressing interest in painting and collage 
making. During this time, if an alternative schoolteacher if he needed help, P1 would 
often be too engaged in the process to answer or reply with a no. He was observed to be 
making media and content choices that differed from his peers and that personally aligned 
with his own interests. For example, in session ten, while the other participants created 
personalized mugs, he chose to create a coaster with the words “think outside” on it 
(Figure 2). He provided further elaboration for his choice (transcribed notes); 
“I chose to create the coaster because I really liked painting. I don’t know if I’m 
good or not but it’s fun... I chose the white background because the mountain and 
words are black so I thought it [would] pop out - you know...I wrote 'think outside 
because it had two meanings. One is think outside, because there’s a mountain 
and I like nature - I know it doesn’t look like it [laughs], and the other is to think 










A wooden coaster, created by P1 
 
 
 Engagement with the artistic process caused emotional reactions for P1 that both 
promoted and inhibited exploration. As he began to explore different media in sessions 
six through eleven, he displayed excitement and motivation to continue experimenting 
and exploring autonomous choices. For example, transcribed data from sessions six 
through eleven included phrases such as;  
“Did you see this?”  
“Look!”,  
“I’m going to try, let me -”,  
 “...look at what I did.”  
When P1 experienced challenges that were difficult to overcome, he displayed frustration 
and anger, and was observed to abandon the task for easier and familiar alternatives. 
However, the process of switching to alternatives was not immediate and could take a 
long time, largely depending on the intensity of his emotions. Tasks in which P1 
displayed the most frustration would physically be altered or destroyed. Tactile 
destruction allowed P1 to express his emotions raw and promptly allowed him to 





  P1 was observed to utilize the arts to examine aspects of his future. In session 
eight, he discussed how he looked forward to the summer each year because it is a time 
when he and his father can bond at the park. He took his time painting a picture of this 
future activity (Figure 3). P1 expressed this space as one of comfort and happiness and 
expressed wanting to share it with his future kids when he would become a father 
(transcribed notes). In session thirteen, P1 created a virtual world that had been organized 
based on his future plans. He provided a walk-through of his town, explaining how he 
would create his dream home, the job he would have, where his family would live, and 
the kind of neighborhood he wanted to live in. In this virtual world, P1 adopted many 
roles, such as a business owner, a chef, an architect, and police officer. He described that 
he had picked these roles because they had interested him at one point in his life and 
would have to pick a job after he graduated (transcribed notes).  
Figure 3. 
Happy Place by P1 
 
Factor 2: Sense of industry and competence. Throughout sessions one through 
sixteen, P1 demonstrated shifted value from creating an end product to valuing the 
process of creating.  Garnering a sense of maturity and independence was demonstrated 





speech, choices of materials and interactions with others. For example, in the sixth 
session, P1 independently created a card that incorporated the use of red lights that 
created a glowing heart, personal sketches that he had coloured in utilizing markers and 
paint, and sentences created by stickers that he had constructed with the cricut machine 
that expressed his love. P1 expressed pride in his ability to create the product 
autonomously, sharing with his teachers he had done it by himself, and felt the recipient 
of the card would appreciate it because it displayed the time, meaning, and effort he had 
put into it. P1 noted he might even keep the card for himself.   
 In the beginning he desired verbal encouragement from others, especially when 
engaging in modalities that were unfamiliar to him. He often called upon a supportive 
adult (the researcher or his teacher) or peer to inspect his creation, who he would expect 
to verbalize confirmation of adequacy in his skill. He had difficulty moving forward in a 
task if he felt what he was doing was not correct. For example, in session three, eight, and 
eleven he repeatedly said,   
“Am I doing it right?”, 
“Can you just check please to see.”, 
“Just stay here, does it look fine?”  
The need for physical presence of a supportive adult and/or peer was observed to 
alleviate physical signs of distress as he attempted to independently problem solve.  
This feedback along with greater exploration of materials, and problem-solving 
moments appeared to give him feelings of competence and confidence. For example, in 
session five, P1 was eager to move forward after completing an activity: “I did it, I did it! 





sessions (nine through sixteen) he began using other sources for support in his creations 
such as YouTube. He followed along with the steps without actual technical assistance 
from the adult and/or peer. During this time, P1 asked less for verbal encouragement and 
feedback in the sessions. By session nine he began verbally referencing previous 
creations he made. Near the end of the program (session fifteen) he referenced himself as 
an “artist”.  
P1 often verbalized his own personal goals when making and what his vision was 
for the product. He attempted to incorporate art elements into maker tasks, often focusing 
on the aesthetic properties of the project. As P1 began to get comfortable with the artistic 
process, other students would come to P1 for advice on their own artistic execution, as P1 
displayed an overt interest in the arts. P1 was observed to experiment and practise artistic 
techniques independently. He would then share them with his peers, providing a tutorial 
one how he achieved it. P1 displayed jealousy when his peers sought help for others on 
projects, he felt he had successfully completed. For example, in session fourteen, P1 
confronted another student, who had asked P2 for help. P1 claimed to have helped P2 
create the artefact and that it was originally his own idea. P1 began to reference previous 
projects he had completed that shared the same elemental properties and stated, “so if you 
need help, you should me” (transcribed notes). 
Factor 3. Character and self-esteem. P1 demonstrated poor self-esteem in the 
beginning of the Maker sessions. In sessions two through four, he verbalized self-doubt 
in a self-deprecating manner, stating: “I can’t do anything right” and “I am so stupid”. He 
seemed to be struggling with negative feelings and self-image. During the second session, 





However, as he continued to engage in the art-making experience, showcasing his artistic 
skills to his peers and choosing his form of self-expression through modes in which he 
desired, P1 provided evidence of a more positive view of himself. In the sixth session, he 
was asked to create a collage that represented himself (Figure 4). He utilized materials 
that were bright and associated positive, expressive, and affirmative words to describe 
himself, good son, fun, loving, gunny, cure, smart, awesome, and cool. In session eleven, 
he described himself as a positive person that likes to find the fun in things. He said that 
was a good quality to have.   
Figure 4.  
Identity Collage created by P1 
  
Factor 4: Emotional and social competence. P1 was able to practice and develop 
social and emotional skills in the Maker sessions and with various artistic activities. 
These were areas that P1 was lacking in terms of skills and confidence, according to his 
files. He expressed loneliness and a desire to be liked and belong. During the first and 





For example, in the second session P1 elaborated on his spirit animal drawing of a whale 
(Figure 5);  
“Have you ever heard of feeling like a fish out of water? Imagine a whale out of 
water. I feel like a whale out of water. I’m always the biggest one, just like a 
whale. They’re gentle creatures though, and they just do their own thing. No one 
bothers them except for whale-watching.” (transcribed data) 
During these sessions P1 was withdrawn and expressed a desire to feel included, such as 
asking the instructor to set up group activities in sessions three and four. 
Figure 5. 
Spirit Animal by P1 
 
As participants began to get familiar with each other and P1 became more 
comfortable with the art process and sessions he began to sit closer to others, start 
conversations and engage in collaborative tasks. Beginning in sessions 4 he began to sit 
next to P2 and was often observed watching P2’s behaviors and sometimes mimicking 
his comments and directions. Creating art became a joint effort between P1 and P2 as the 
sessions progressed. They discussed projects together, shared ideas, and problem-solved 
the tasks at hand. In session six an exchange between P1 and P2, demonstrates this joint 





P1: I don’t know, I can’t do this. When I press play, it isn’t working! It was just fucking 
working! 
P2: If it worked once, it’ll work again. 
P1: Look it’s not working! - 
P2: Stop saying that. Seriously. Or else I won’t help you.  
Although P1 showed an increase in social competency he still struggled with 
emotional regulation. He got upset easily with the art materials and technologies when 
they did not work quickly or properly. For example, in session eight when his paint got 
on his pants he yelled ‘shit’ and didn't want to paint anymore. In session ten when 
learning how to use micro:bit, he could not figure out how to do it. He kept yelling at the 
screen and wanted to quit. He struggled with controlling his anger. Sessions eleven 
through sixteen, there was some improvement where he did not give up so easily. He 
concentrated harder and in one session (thirteen) went to a corner to work by himself so 
he could concentrate better.  
He did not deal well with exclusion from the other group members and became 
withdrawn and quiet. He expressed disinterest in the task when others did not give him 
attention. For example, in session four, P1 was visibly upset when two students in his 
group were having conversations and not including him. He turned towards the researcher 
and said, “this doesn’t feel like a group activity anymore, I don’t want to do this” 
(transcribed data).  
Being acknowledged by his peers for his skills seemed to have helped P1’s sense 





“I’m the guy people come to me when they need help with how things look. 
They’ll come up to me and ask for my thoughts and I’ll tell them what I think, and 
they listen, do it, and come back to me to see if it looks good.”  
Bonding over shared life experiences through the arts was observed to foster stronger 
connections with peers and express empathy between P1 and his peers. For example, 
during the sixth session, P1 and P2 discussed the role of their mothers in their lives when 
creating Mother’s Day cards, finding similarities and comfort in one another. P1 
explained that it made him feel as if he wasn’t going through hardships alone and felt 
closer to P2 because of it (transcribed notes/observation notes).  
4.2 Findings for Participant 2 
Participant 2 (P2) was an 18-year-old male and attended sixteen sessions in the 
maker program with the researcher. Content analysis of data including transcribed 
conversations, observations notes, and art creations, was performed to explore if and how 
the core themes of identity formation were experienced.   
Factor 1: Exploration prior to integration. P2 enjoyed trying new things in the 
Maker sessions and expressing himself.  During the first and second Maker sessions, P2 
demonstrated openness to experimenting and exploring different artistic modalities to see 
if he enjoyed it. This included paints, oil pastels, drawing, and crafting. In the first 
session he declared “we’ll see if I like it, I’ll try anything” (transcribed data).  In session 
three when creating scribble art (Figure 6), P2 chose to work with oil pastels, as he had 
never tried it. Though he stated the process was too messy for him, he enjoyed the soft 





“I felt in the zone. I liked how intense the colours were, that’s why I chose all the 
loud ones...and when I was rubbing the colour, it actually felt good...I’m not sure I 
would do it again” (transcribed data) 
Exploring different materials and making his own choices gave P2 a sense of 
autonomy.  He often wanted to make his creations personal. In the second session he 
asked, “I can make it how I like right?” (transcribed data). He commented in several 
sessions that he would choose what he wanted that day. P2’s experimentation with the 
arts encouraged other participants to do the same. However, this inhibited P2’s 
exploration, as he described feelings of irritation when others copied his ideas. He would 
move locations for privacy, in which he would execute his designs freely, or limit his 
creative expression when working around others. 
In addition to exploring materials and his sense of autonomy, he explored his self-
image and utilized the arts for self-discovery. When engaging in the artistic process, P2 
liked to try on different roles and adopt personas. For example, in session five, he created 
a comic, modeling the YouTube videos called “A Day in the Life”. Utilizing this idea, he 
created a storyline in which he is the main character, a rapper. He mentions: 
“It follows just what I do every day and then all of a sudden, I’m mistaken for a 
rapper and I become this overnight sensation...I’ve always wanted to be a rapper 














Factor 2: Industry and competence. Engagement in the Maker sessions and 
exploration of various technology programs and arts encouraged feelings of industry and 
competence in P2.  In session eleven, P2 described his definition of success as learning 
through the experience. He was often observed transferring skills he learned from one art 
modality to another. If he was hesitant to try something and then mastered it, he 
expressed content with himself; smiling and sitting straight up and looking around to see 
who observed.  In session four, he stated “I feel comfortable trying new things, even if I 
don’t know how to do those new things - or I think I don’t know how to do those new 
things. Sometimes I do” (transcribed data). P2 also expressed comfort in utilizing 
technologies to create projects and his art. As he explored more tools and progressed 
through the sessions, he became more open to experimenting and risk-taking. In session 
four, the use of audio in Scratch and the way he manipulated physical materials often 
inspired other participants to follow. P2 expressed in his works, even if they were 
unfinished. When he was done completing a task, he would show his peers and explain 





future students. He became a leader amongst his peers, even during times when he faced 
challenges.  
When faced with challenges, personally or posed by his peers, P2 often 
demonstrated a hands-on approach to finding solutions. He would often attempt to 
practise his methods or techniques before attempting to execute or demonstrate to his 
peers. When showing his peers, he would often sit close to them and ask them to mimic 
what he was doing, while providing verbal instructions. The inability to follow 
instructions he had given was shown to test his patience, as he would try to explain it in 
different ways to his peers before instructing them to ask someone else for help.  
He expressed struggles with inspiration when creating and making. He stated 
drawing inspiration from his own imagination was difficult when creating art through 
traditional media. In session two he stated, “I like coding and I like templates. Creating 
something from scratch is hard, can I look up inspiration?” (transcribed data). As P2 took 
on artistic and making activities, he developed his own personal goals that he would share 
to his peers on what he hoped to accomplish. Sometimes, this incorporated mixed media, 
in which he had garnered inspiration from on the web or personal research. The inability 
to achieve goals he had set out in a maker session would cause P2 to become frustrated. 
He would ask if he could stay longer, often working on the task after the session was 
over. This would cause verbal negotiation and conflict between him and his teachers. 
Factor 3: Character and self esteem. Engaging in the artistic experience through 
art modalities allowed P2 to explore personal characteristics of leadership, helping, and 
kindness. In Maker sessions he explored and demonstrated leadership skills and 





because they were protective, leaders, and courageous (Figure 7). He delegated tasks 
when needed in the group, checked in on his peers and aided them through their 
struggles. Observing himself as a leader increased P2’s self-confidence and encouraged 
him to take artistic risks as the sessions continued. He enjoyed teaching others the various 
tools.   
P2 was observed to take his role as a leader seriously, expressing that he wished 
he could get frustrated and succumb to his emotions. In session seven, P2 described 
taking active consideration of his self-image, describing: 
“I can’t get mad like everyone else because if they see that I think it’s hard, they’ll 
think it’s hard and they can’t do it. Then it’s this whole thing. It’s easier to just 
lash out than actually try to control it (transcribed notes).” 
 Engagement with the arts allowed P2 to express his inner emotions and 
experiences through symbolism. Through the arts, he was able to portray his feelings 
openly but yet privately, by means of altering the message when sharing to his peers or 
symbolizing it through colour choices or content. When participants would ask questions 
about his work, P2 would ask them what they saw. He would then agree that was the 
intent. P2 described that the ability to express himself without judgement or anyone 











Spirit Animal by P2 
 
Factor 4: Social and emotional competence. P2 demonstrated adequate social 
and emotional skills at the beginning of the program; however, over the course of the 
sessions, he continued to improve them. He openly communicated his feelings in the art 
he created either by the materials he chose or the way he handled the materials, his 
descriptions he attached to the projects, and the stories his creations told. On days he was 
frustrated or angry he was rough with materials and did more dark or mysterious 
creations. For example, in session twelve, he began drawing gaunt-like faces and painted 
using a dark colour palette; his movements during this time were slow and 
thoughtful.  He engaged with the art materials longer when he was experiencing negative 
emotions. Often by the end of the session, he seemed less upset and calmer. P2 
recognised this as a coping strategy that he began doing at home: “When I’m pissed or 
sad, I’ll just sit in my room and doodle...I’ll doodle how I feel or how I want to feel. 





 Engagement in the artistic process was found to facilitate positive relationships 
between P2 and his peers through extension of help related to modalities, skill-sharing, 
and inclusion. When completing or working on art projects, his peers often came to him 
for advice and difficulties related to artmaking. P2 would verbalize instructions and then 
demonstrate it using his own media and/or technologies, encouraging his peers to follow 
along.  
As P2 shared his skills with his peers, he went to his peers for their skills, 
acknowledging their contributions when describing the final product. For example, “P1 
showed me how to create the foam using the paint” (transcribed data). This was found to 
be advantageous for P2 as some students, such as P1, demonstrated willingness to 
complete certain tasks that P2 referred to as “tedious and boring” (transcribed data).  
Engaging in conversations while participating in artwork was found to strengthen 
bonds between P2 and his peers. As P2 often missed classes due to work, he stated 
utilizing artmaking in the makerspaces allowed him to get familiar with his peers and 
catch up with experiences happening in their lives. Feeling included within the artistic 
experiences of his peers was meaningful to P2, as he described it’s the only few times he 
feels included and recognized. He expressed themes of loneliness experienced in his life 
in his artwork (Figure 8). He elaborates,  
“I like this poem by Tupac, it’s about someone who can be great at something from a 
place that’s shit but no one cares. Except they should because despite the odds, a rose 








 Identity Collage by P2 
 
4.3 Findings for Participant 3 
Participant 3 (P3) was a 17-year-old male and attended fifteen sessions in the 
maker program with the researcher. Content analysis of data including transcribed 
conversations, observations notes, and art creations, was performed to explore if and how 
the core themes of identity formation were experienced. 
Factor 1: Exploration prior to integration.  P3 displayed limited levels of 
exploration when participating in the artistic experiences. Exploration was mainly 
observed to be facilitated by supportive adults in the classroom, who urged P3 to 
participate with specific modalities and try new ideas throughout the program. 
Abstractions in his art were all centered around video gaming and he often utilized the 
same content choice through different mediums. He described his interest in the game as 
both an escape from his reality and an enjoyable pastime. When asked what made the 





to get to complete the task was completely up to the player. He enjoyed the creative 
autonomy and decision making presented in the game. 
 He displayed limited development in identity through the course of the Maker 
sessions but was not observed to be actively seeking for it through art modalities 
presented in the makerspaces. For example, in session three and session ten, when 
supportive adults in the space asked what were some characteristics that would define 
him to be inserted into various art-making projects, P3 displayed hesitance and stated he 
did not know. The use of the arts for P3 was observed to be a medium to illustrate his 
own personal interests of popular video games and anime (Figure 9).  
When working with art and technology maker activities, P3 asked what jobs 
would entail using the methods. For example, in session 10, P3 asked if knowing how to 
code was what engineers and video game developers did and when told yes, he began the 
activity. When he completed the task, he noted “I’m basically an engineer without the 
degree”. This encouraged him to continue coding and implementing elements that he had 
seen when playing video games. He would ask questions or search online how to 
implement specific actions and create lists of potential video games ideas he would create 












Creeper from Minecraft by P3 
 
Factor 2: Sense of industry. While P3 displayed limited levels of self-efficacy 
when participating in the artistic experience, he was observed to display improvement as 
the sessions progressed. During sessions one through five, he was observed to get easily 
distracted from tasks at hand. When P3 displayed little interest in the task, P3 was 
observed to engage in activities that centered around anime and video games, such as 
watching walkthroughs or reviews on YouTube, and expressed his inability to complete 
the task because he saw it as difficult. As P3 became engaged with the artistic process 
and garnering familiarity with the tools, he was able to focus on the task independently- 
although not always completing it. He displayed enjoyment in doing the activities and did 
not prioritize completing them. When participating in tasks, he would reference a 
previous task and ask if the skills or techniques were similar. P3 created rough outlines of 
his ideas and would jot list features he wished to incorporate into his work so he wouldn’t 
forget. He commonly verbalized his intentions with the task and described what he 
wanted to do by the end of the session to his peers. 





his social environments. For example, in session four, when participants were creating 
digital presentations of themselves, many displayed their creativity through the use of 
audio features and invited members of the space to observe. This facilitated P3 in 
participating in the task so he too could share his creations. With the aid of his peers and 
supportive adults to provide technical assistance to create this presentation, he inserted 
inappropriate sounds and subject matter that he thought was funny and others would find 
funny as well. As noted in the fieldnotes, one of the sounds included “I like boobs” 
(transcribed data), which had caused multiple reactions in the makerspace. All 
participants described the sound to be funny and weird, whereas supportive adults 
displayed irritation and asked P3 to change the audio. P3 did not appear to understand 
why he was the only one asked to change it and told them not to talk to him for the entire 
day; he did not participate in any activities for the remainder of the session.  
As P3 found enjoyment with digital maker activities, he would often ask his peers 
if they needed any help. He was observed to walk around the room and make suggestions 
on his peers' work, with ideas on how to execute them. If a peer displayed interest in his 
comments, he would move his items next to them and would show them. He would then 
sit there for the rest of the class, alternating between independent and collaborative tasks.  
Factor 3: Character and self-esteem. Abstractions in his art were mainly 
centered around video gaming. In the second session, P3 had drawn a creeper, a hostile 
antagonist in Minecraft, as his spirit animal to best describe himself and drew parallels of 
the creeper to his ADHD, as they were both easily distracted by anything that held their 





P3 displayed examples of low and high levels of self-confidence when engaging 
in art modalities, particularly related to inability to exercise skills in the manner in which 
he desired. These included not wanting to try new things, avoiding supportive adults by 
sitting far away from them, becoming oversensitive to comments. For example, in session 
ten, P2 and P3 had a verbal exchange when working collaboratively that caused P3 to 
withdraw from the activity and peers. This exchange was presented in the transcribed 
data from this session: 
P2: No, you can’t do that [referencing a picture] 
P3: Yeah, I am 
P2: Yo it’s going to be too hard I’m tellin- 
P3: Too hard because I’m stupid? I don’t know how to do shit? 
P2: That’s not wh- 
P3: Shut the fuck up, seriously. Get the hell away from me.  
P3 displayed desires to create autonomously when interested in an activity but 
was observed to be restricted due to technical skills and supportive adults. If activities 
were challenging to P3, he would often attempt the activity and persevere to overcome it. 
The ability to overcome challenges was found to positively impact P3’s confidence. 
These were observed to be learning lessons for him that he would reference and share 
when peers encountered similar situations.  
 He also did not participate in new modalities that he perceived would be too 
difficult and required encouragement and/or persuasion to begin. Self-efficacy was 
observed to be influenced by the use of incentives, which influenced participation in 





transcribed data in sessions three, seven, and eleven, described P3’s willingness to 
participate and exercise skills/activities if his needs were to be met first. While this 
exchange was found to introduce P3 to the activity, P3 displayed low commitment to the 
task. When the incentive, such as bringing his video game console to the makerspace, 
was revoked due to P3 not upholding terms of the social agreement, P3 would argue and 
still expect the reward. 
Factor 4: Emotional and social competence. Engaging in the arts was not shown 
to aid P3 in exercising or displaying emotional competence, as he chose not to participate 
in those activities during emotional states such as anger, frustration, and sadness. P3 
utilized his distractions to self-regulate negative emotions, such as watching YouTube 
videos or playing games on his phone and described feeling better after doing that. When 
working with traditional mediums, P3 would express himself through crumpling pieces of 
paper or scribbling aggressively on his artwork.  
Participating in the arts was shown to have both positive and negative effects on 
P3’s ability to display social competency. When P3 would participate in art-making 
activities that he expressed interest in, he demonstrated positive interpersonal relationship 
skills with his peers through conversations and collaborations. He would often high five 
his peers when they achieved something that was personally meaningful to them and 
verbalized praise when shown their work. When P3 demonstrated interest in expressing 
himself, attempts to control his actions caused him to get emotionally angry and socially 
withdraw. This was observed to have a negative effect on his ability to maintain 





4.4 Findings from Cross-Case Analysis  
A cross case comparison was performed to reveal consistencies and differences in 
participants’ experiences. This was completed by reviewing each of the participant’s 
individual cases presented in Chapter 4; each of the experiences for core identity themes 
were collated and analyzed. The data was then categorized, tabulated, and analyzed in 
order to compare and give insight for the cross-case analysis. The findings suggest 
several similar and differing experiences for the four factors of identity formation that are 
highlighted in Table 6. To be identified as a ‘common experience’, all three students had 
to have the same experience although it could have varied for each of them. For example: 
1. All participants demonstrated exploration of identity through different art mediums 
but P1 and P2 presented greater levels in comparison to P3. P1 and P2 were observed 
to express aspects of themselves with the introduction of different tools. P3 appeared 
to have a preference for using certain modalities that best supported his interests in 
video games.  
2. All participants were able to develop a sense of industry and competences, as they 
were all able to utilize artistic tools independently and learn task-related skills, each 
participant displayed their own unique challenges in achieving the task. The ability to 
overcome these challenges were dependent on their willingness to take risks, which 
P1 and P2 demonstrated the highest levels of throughout the program. 
3. All participants demonstrated increased character and self-esteem and utilized the arts 
to embrace their individuality. They were all observed to have an increase in self-
confidence, although the sources differed for each. P1 and P3’s source of confidence 





process. P2’s source of confidence came from the ability to achieve and overcome 
goals he had set out for himself.  
4. All participants demonstrated increased emotional and social competence through 
participation of the artistic process, however at different rates. P1 demonstrated the 
most growth in the Maker session, using art activities to leverage opportunities to 
become an active, and caring member. P2 developed the fastest amongst the 
participants, recognizing and using the arts to build a community of belonging for 
himself and his peers. While P3 demonstrated the least amount of outward growth, he 
used the arts to create friendships but found difficulty in maintaining them due to his 
inconsistencies of emotional regulation.  
The cross-case comparison also revealed several moderating variables that 
influenced the relationship between the artistic process and healthy identity formation. 
For example, level of risk taking was identified as a moderating variable because the 
more the youth took risks in the maker sessions the more the explored aspects of their 
identity enhancing the formation process. P1 explored the most, although the process of 
exploration was not a forward path. By going with the flow and following his peer’s 
activities, P1 encountered tools and activities outside of his own comfort zone and was 
introduced to new modes of expressions that he would continue to incorporate throughout 
the sessions. P3 demonstrated the least exploration, as his motivation to utilize modalities 










Themes Common Experiences 
Among All Participants  
Differences  Moderating Variables 
Exploration  • Demonstrated 
exploration at different 
levels. P1 and P2 
demonstrated greater levels 
of exploration, compared 
to P3, as they explored 
aspects of themselves 
through a variety of 
mediums and were 
observed to continuously 
take risks throughout the 
program. 
• Impacted by emotions. 
Positive emotions were 




• Connected art to their 
personal lives 
• Experimented with 
different roles and 
personas 
• Expressed interest in arts 
and making 
• P1’s exploration was 
impacted by his peers; 
going with the flow 
encouraged P1 to new 
mediums and feeling 
excluded by his peers 
limited P1’s 
motivation to explore  
• P2’s exploration was 
observed to actively 
take into 
consideration what he 
wanted shown and 
hidden from his peers 
(privacy vs. 
transparency). 
• P3’s exploration 
served his interests. 
P3 was more inclined 
to explore different 




•Level of risk taking: P1 
and P2 took the greatest 
number of risks, although 
the level of risk-taking 
was found to be more 
impactful to P1. P3 took 
the least number of risks.  
• # of tools explored: 
 P1 and P2 utilized a 
greater number of tools 
than P3.  
•Previous tech and art 
experience: 
 P1 and P3 had previous 
experience with 
makerspaces. P3 had 
previous technological and 
coding experiences.  
•Personality 










•Developed sense of 
industry and competence at 
different levels. P1 and P2 
completed all tasks in their 
respective maker session, 
while P3 did not. Although 
P3 did struggle in this 
regard, he was still able to 
complete all the tasks.  
•Engaged with artistic 
tools independently and 
utilized them to achieve 
intended goals of makers 
•Focused on the artistic 
process instead of final 
product 
•Created personal goals 
when participating in the 
artistic progress. 
•P1 required physical 
presence and feedback 
in order to take risks. 
The absence of them 
caused P1 distress, as 
he exhibited self-
doubt.  
• P2’s industry was 
impacted by his 
imaginative abilities, 
as he was not 
previously familiar 
with the artistic 
process. 
•P3 was not motivated 
to complete tasks that 
he perceived were 
difficult and external 





• Exercised their 
imagination and cultivated 
inspiration using previous 
interests 
•Interested in incorporating 
art elements into maker 
tasks 
•Shared knowledge, 
offered skills and helped 
their peers during activities 
using their own 
experiences 
•Practiced skills related to 
artistic interest 
•P3 was the only one 
observed to create 
rough outlines and 
brainstorm ideas 
physically prior to 






and self esteem  
•Utilized the arts to 
express inner emotions and 
experiences 
•Recognized and 
developed an appreciation 
of their own individuality 
•Expressed pride in their 
creations 
•P1 and P3’s 
confidence came from 
peers 
•P2’s confidence 
came from ability to 
achieve personal goals 






•Increased emotional and 
emotional 
•Preference toward group 
activities 
•Leveraged art activities to 
create positive 
relationships 
•Sense of belonging 
through acceptance, 
experiences, and support 
•Expressed empathy to 
distressed peers 
•P1 demonstrated the 
most growth 
•P2 developed the 
fastest 
•P3 demonstrated the 
least amount of 
outward growth 
 
4.5 Summary of Findings 
To findings revealed several ways in which the three youth experienced the four 
themes of identity formation through the artistic process in the maker space. These ways 








Table 7.  
 
Ways in which the artistic process in makerspaces promoted factors of identity formation 
for three youth who are at-risk 
Psychological Factor of 
Identity 
Contributions from the artistic process  
Exploration before 
integration 
A. Exploration process occurred on multiple paths (identity, choice, 
collaboration, tools). 
B. Greater risk taking equalled greater exploration. 
C. Pre-existing factors alter exploration path (personality, tech and 
art exposure). 
D. Different personas can be imagined through the art mediums. 




A. A greater sense of industry came from greater exploration of 
tools and materials. 
B. A focus on the process not the final product increased feelings 
of industry and competence.   
C. A sense of industry also came from utilizing imagination and 
inspiration.  
D. Students required scaffolding at different degrees.  
Social and emotional 
competence 
A. The collaborative nature of makerspaces contributes to social 
and emotional competence in each session.  
B. A sense of belonging was developed 
C. Social and emotional skills were viewed as stable aspects of 
oneself and positive skills.  
Character and self 
esteem 
A. Viewing oneself as a capable creator and maker increased self-
esteem  
B. The development of altruistic qualities, sharing and helping, and 
a contributing member of society 
C. Viewing oneself as unique  
D. Authentic expression and acceptance of negative emotions and 
qualities of oneself.  
 
 
4.5.1 Exploration prior to integration 
Sub-theme A - Exploration process occurred on multiple paths. The 
exploration process for participants occurred on several different paths during the artistic 
process: (1) trying on different images and roles (profession, age, skills, social status, (2) 





experimenting and trying out new skills, and (5) making personal choices. Thus, 
exploration took a multi-directional and holistic approach.  
Sub-theme B - Greater risk taking equalled greater exploration. Participants 
that were open to greater experimentation and risks, engaged in more exploration during 
the sessions and thus demonstrated a greater sense of identity integration at the end. P1 
and P2 took more risks and were more open to experimentation in contrast to P3, who did 
not participate in activities that interested him and displayed limited effort. 
Sub-theme C - Pre-existing factors alter exploration path. Pre-existing factors 
affected participants' willingness to explore their identity in the Maker sessions. This 
included comfortableness with art material, acquisition of technical skills, personality 
characteristics (shyness, risk taking) and social skills.  P1 and P2 demonstrated greater 
risk taking, fitness to commit, and exposure to art and technology thus approached the art 
process differently than P3.  
  Sub-theme D - Different personas can be imagined through the art mediums. 
Participants were able to try out different roles and characters in their art creations. 
Between the three participants they did try different personas such as a rapper, whale, 
lion, imaginative characters, artist, makers and friends. The art creations gave some 
reality to these thoughts and allowed them to imagine possibilities.  
Sub-theme E - Exploration process produced both positive and negative 
emotions. The Exploration process brought both negative and positive 
feelings.  Sometimes this had positive effects on their self-esteem and other times it 
created confusion and frustration. For example, P1 and P3 would verbally and physically 





success in before, such as drawing, until they were emotionally ready to try 
again.  Meanwhile P2 was cognizant of his emotions and attempted to control them as he 
saw himself as a leader.  
 
4.5.2 Exploration of industry and competence 
Sub-theme A - Greater sense of industry came from greater exploration of 
tools and materials. All participants were able to develop a sense of industry and 
competence by the end of the 16 sessions. However, a sense of industry improved more if 
they explored a greater number of technological tools and artistic materials. P1 and P2 
used more materials during the sessions than P3. P3’s limited abilities were found to 
impact his ability to complete the tasks. 
Sub-theme B - Focus on the process, not the final product increased feelings 
of industry and competence. The focus on process and not end product increased the 
participants' sense of industry but only once they shifted their focus and methods of 
evaluating themselves. This challenged all participants to shift emphasis from creating an 
end product onto the process of creating. This is exemplified through the creation of P1’s 
papertronic card, which had been inspired by Mother’s Day; P1 felt the recipient of the 
card would appreciate it because it displayed the time, meaning, and effort he had put into 
it.  
Sub-theme C - A sense of industry also came from utilizing imagination and 
inspiration. A sense of industry and competence involved not only the process and 
product but capabilities of imagination and inspiration. Accomplishing artistic tasks from 
their own imagination and inspiration was preferred but sometimes they needed help. 





For example, P3 engaged in tasks that allowed him to exercise his interests in the real 
world.  
Sub-theme D - Students required scaffolding at different degrees. Scaffolding 
from instructors, peers and personal trials moved the students from easy projects to more 
difficult ones. Some students required more scaffolding than others which created a 
different experience of the maker space and artistic process. If scaffolding was not 
immediately ready or effective it caused frustration and discontent with the art process. 
For example, when P1 had issues and went to P2 for technical help, P1 would wait 
patiently for P2’s assistance and he occupied himself until P2 was ready. However, when 
P3 went to P2 for technical help, P3 became moody and irritated waiting for P2’s 
assistance, ushering P2 to hurry up or tell him to forget.  
 
4.5.3 Character and self-esteem 
Sub-theme A - Viewing oneself as a capable creator and maker increased 
self-esteem. Participants developed confidence in their artistic abilities and thus 
improved their self-esteem. They removed their self-doubt and saw themselves as capable 
creators. P1 and P2 demonstrated the greatest increase in positive self-esteem. However, 
each was different in how they developed this.  P1 needed more reassurance from others, 
especially his classmate P2. In contrast, P2 developed his confidence through problem 
solving and practise. All three referred to themselves as an artist or maker at some point 
near the end of the sessions.  
Sub-theme B - The development of altruistic qualities, sharing and helping, 
and contributing members of society. The youth developed altruistic qualities of 





encouraged participants to temporarily work collaboratively and to learn with each other. 
This form of comradery allowed participants to recognize their weaknesses and 
acknowledge the strengths of their peers. When discussing their creations, both P1 and P2 
often accredited parts of their project to the peer that aided them in a task instead of 
assuming total ownership of the task completed.  
Sub-theme C - Viewing oneself as unique. The artistic process allowed 
participants to express their authentic selves and develop characteristics of themselves 
they had tried to ignore or not face. For example, all participants had expressed feelings 
of sadness, loneliness and anxiety in their creations at some point in the sessions. For 
example, P1’s spirit animal and P2’s collage reflected inner feelings of isolation and 
sadness, and P3’s self-portrait displayed lines that wrapped around his body like a rope, 
indicating his anxiety and feelings of restriction. The use of art seemed to have provided 
a safe way to express, communicate, and share these aspects of themselves.  
Sub-theme D - Authentic expression and acceptance of negative emotions and 
qualities of oneself. Showcasing artistic skills and participating in different artistic 
modalities allowed the youth to form a sense of uniqueness in character. They saw 
themselves as unique people and expressed this in their art creations. For example, P2 
enjoyed cutting up materials and utilizing them in different ways; the technique of using 
strips of paper to contribute to the whole creation became P2’s artistic signature. 
 
4.5.4 Emotional and social competence 
Sub-theme A - Collaborative nature of makerspaces contributes to social and 
emotions competence in each session. There was an increase in socio-emotional 





sixteen sessions for all three participants although the movement on this factor varied for 
each one. As makerspaces are made up by a community of collaboration, participants 
expressed preferences towards group activities during makerspaces and found themselves 
as advantageous. Development of socio-emotional competency was demonstrated to be 
influenced by the social sphere found within makerspaces. P2 developed the fastest, as he 
was found to socially adjust more easily with other participants. P1 demonstrated the 
most growth, as he moved from being socially withdrawn at the beginning of the study to 
an active and engaging participant by the end of the sessions.  P3 displayed the least 
amount of outward growth, as he mainly kept to himself during all sessions.  
Sub-theme B - Sense of belonging developed. They utilized and leveraged art 
activities to create positive interpersonal relationships and foster a sense of belonging 
through active efforts and acceptance. For P2, a sense of belonging was facilitated 
through acts of leadership in the art-making process. During Maker sessions, P2 found it 
important to take creative control but also incorporate P1 and other group members ideas 
into the content creation process. P2 often consulted P1 on visual aesthetics, who actively 
presented their strengths in that. P2’s assumption of creative leadership was aimed at 
ensuring everyone felt they belonged and this in turn fostered his feelings of belonging.  
Sub-theme C - Social and emotional skills were viewed as stable aspects of 
oneself and positive skills. As participants explored their social and emotional selves in 
the art, they began to see these as stable and positive skills. P2 utilized the art-making 
process as a time to check-in on other participants that were having trouble with tasks and 





at hand. His comments and actions reflected P2’s self-perspective as a caring leader by 
the end of the program.  
Chapter 5. Conclusions 
The intent of this study was to understand how the arts in makerspaces can support 
youth’s identity formation. Three theoretical frameworks were used to ground the 
analysis and research question. These theories included the Erikson (1963, 68) 
Psychosocial Stages of Development, Marcia’s (1966) Identity Stages, and Lerner and 
colleagues’ (2005) 5Cs model, all under the umbrella of PYD pedagogy. Content analysis 
of students’ creations, notes, comments and instructors’ observations revealed ways in 
which the artistic process supported their identity formation under the umbrella of four 
main factors that were derived from the literature review. These included: (1) exploration 
period before integration; (2) development of emotional and social competencies; (3) 
development of character and self-esteem; and (4) developing a sense of industry and 
confidence.  
 Overall findings indicate that the artistic process in the Maker sessions supported 
the youth’s identity formation in a positive manner. Although the youth may not have 
reached full identity integration, they were able to explore aspects of their identity in a 
safe and supportive environment. The main task of adolescents is to solve the crisis of 
identity versus role confusion, construct their own unique sense of identity, and find the 
social environment where they can belong and create meaningful relationships with other 
people (Chen et al, 2007). Adolescents who can cultivate a clear and positive identity 
after their developmental struggles during this period are able to advance into adulthood 





explore their identities through the artistic process. Although the experience varied for the 
three participants, they were able to explore and progress along the path of identity 
formation.   
 Marcia (1966) presented the importance of identity exploration and 
integration.  Exploration represented the search for a revised and refined sense of self. 
Identity is reflected in a consistency of personhood, across situations, context and time 
(Erikson, 1968), presenting a coherent integration of one’s self understanding, goals, 
values, and behaviours that is constructed through the life choices one makes (Eichas et 
al, 2015). According to Marcia (1966), exploratory activities are related to identity 
development. The strongest predictors for adolescent exploration include participation in 
creative, technical, and cultural activities, as individuals can generate more interests and 
pursue more activities in their second decade of life (Marcia, 1966). The youth, prior to 
the study, exhibited an unclear sense of who they were, especially when it came to 
positive qualities and contributions to society. In the art and making sessions they 
experimented with different roles, skills and characteristics through a broad range of 
artistic and technological activities. Feedback from others and self-reflection of the art 
allowed them to reflect on whether they liked those roles or not. Opportunities to explore 
identity aspects before integration are important for youth, especially when that includes 
trying on different roles and personas (Marca, 1966; Erikson, 1968).  
 The findings suggest the artistic process allowed the youth to develop a sense of 
identity through exploration in four areas: exploration, industry, character and self-
esteem, and emotional and social competency. Perhaps the greatest movement in identity 





competence.  A key component of healthy identity commitments is that they are made by 
one’s self definition, and driven by emerging self-understanding, values, goals of external 
actors in the social world (Tsang et al., 2012). Differentiating self from others and acting 
on self-knowledge is critical to authentic identity formation (Tsang et al., 2012). Erikson 
(1963, 1968) stated that a sense of industry is one that marks an individual's entrance into 
society and an opportunity for them to find a satisfying and meaningful role in their lived 
world. Industry centers on the accomplishment of goals, developing self-confidences, and 
discovering personal interests, talents and skills. If youth fail to develop industry, they 
will instead fall into a sense of inferiority and have doubts about their value and 
experience impediments to viewing themselves as contributing meaningfully (Erikson, 
1968). This sense of inferiority was revealed in the early sessions; the students did not 
view themselves as talented and goal inspired.  
 Throughout the sessions they were able to develop a sense of industry by learning 
new tools and art mediums. The more they practiced and tried new tasks and modalities, 
the more the participants developed a sense of competency. They also learned to 
appreciate the process and not just focus on the end product. This was beneficial for 
them, as experts in the arts and art therapy suggest artmaking to be helpful in organizing 
thoughts and feelings, promoting personal space, self-expression, life-long learning, and 
the development of cognitive and physical skills (Pollanen, 2015). Art as a meaningful 
activity has positive effects on makers’ well-being through fostering a sense of self-
management and empowerment (Pollanen, 2015). Part of developing that sense of 
industry also involved utilizing imagination and inspiration. Inspiration is what 





sometimes got ideas from each other, YouTube, and prior creations. The more they saw 
themselves as capable makers, the more they were inspired to be industrious humans. 
Due to differences in personality, life experiences and existing coping skills however, the 
youth developed a sense of industry at different rates and in different ways. By the end of 
the sessions, participants were able to see themselves as creative individuals. As one 
participant stated after the final session, he saw himself as an artist. 
 The 5Cs model describes PYD as the culmination of competence, confidence, 
connection, character, and caring/compassion (Lerner et al., 2005). Researchers have 
found that the availability of activities that supported the Five Cs help steer young people 
towards healthy identity, mental health and a life of successful contributions (Benson et 
al, 2006; Lerner et al, 2005). Findings indicated examples of all 5Cs when engaging in 
the maker sessions and artistic experiences. Developments of 5Cs were shown to foster 
effects on performance, participation, and personal development. Growth in these five 
areas provided the youth with a sense of identity that they were proud of. They made 
comments throughout the sessions and demonstrated in their work pride of their 
character, compassion and newfound competence. One’s evaluation of their identity (self-
esteem) is just as important as the identity itself (Berzonsky, 1990). The art process 
allowed the youth to explore their identities but also to explore and showcase their 
evaluation of that identity. The rates in which youth develop their identity through the 
arts varied due to moderating variables, such as risk-taking levels, active engagement and 
reflection, and skill sharing. As the artistic process in makerspaces provides new 
challenges to makers in a safe environment, increased experimentation and application 





 The creative processes of artmaking allow makers to express rejected aspects of 
self, to gain self-awareness and self-acceptance, and to create and recreate identity 
(Carpendale, 2009). A strong sense of identity can lead to positive mental health. The 
Public Health Agency of Canada (2016) stated that positive mental health was "the 
capacity of each and all of us to feel, think, act in ways that enhance our ability to enjoy 
life and deal with the challenges we face. It is a positive sense of emotional and spiritual 
well-being that respects the importance of culture, equity, social justice, interconnections 
and personal dignity" (para.1). It appears from this study that the youth were able to 
enhance their mental health by developing a sense of identity that included skills to 
challenge adversities (problem-solving, self-awareness, and adaptability), socio-
emotional competency, building interpersonal relationships, and personal dignity.  
 The maker experience allowed the youth to move from seeing themselves as ‘at-
risk’ to at-promise; a capable youth that had skills and character. Ferrer-Wreder (2014) 
suggests adolescence should be viewed as a positive trajectory in life, not one of deficits 
but one of promise and hope. It is this transition of confusion to integration that supports 
youth in their identity formation -- especially when they are able to view themselves as 
capable, confident and socially desired creatures. When youth are invited to work with 
creative and artistic processes that impact their identity, they are able to create 
congruence between their affective states and their conceptual sense making. Through the 
makerspaces and artistic process, the youth’s behaviours and actions demonstrated 
positive self-esteem, emotional and social skills, increased sense of industry and 
competence, and social belongingness. The presence of protective factors lowers the 





2009). Providing youth with opportunities to explore themselves through creative 
activities is important for positive identity development and mental health outcomes. 
 Based on the findings of this study there are recommendations on the use of 
makerspaces with youth. Makerspaces hold potential in allowing youth to express 
themselves in a safe space. More makerspaces should be created in community and 
learning environments that integrate for STEAM making and artistic becoming. With 
continued demonstration that the arts can benefit mental health and healthy identity 
formation there should be more emphasis on getting youth involved in the arts. As the 
level of risk-taking was identified to be a strong moderator that impacted participants of 
the student, educational instructors and program leaders should educate youth on the 
power of risk-taking within school settings and focus on creating environments where 
risk-taking can be promoted. By allowing and empowering youth to fail forward, youth 
can understand that success comes in many diverse ways and exercising resiliency in the 
face of adversity. Future research should examine additional and in-depth moderators and 
mediators which can influence youths’ experiences of identity formation through the 
creative process. For example, perhaps the level of social interactions during the making 
sessions, opportunities for self-reflection of the facilitator influence how much the youth 
is able to develop identity.   
 In summary, the final chapter presented findings from the research project and 
recommendations for practical applications, along with future research in areas related to 
youth development, makerspaces, and art-making activities. It was concluded the use of 
art modalities in this makerspace was found to provide opportunities to develop identity 





Table xx. Under the framework of PYD, the findings of the study suggest the artistic 
process in a makerspace can support youth in cultivating a sense of positive identity 
through development of four areas: exploration, industry, character and self-esteem, and 
emotional and social competency.  
 The rate in which youth develop their identity through the arts were found to be 
impacted by moderating variables, such as risk-taking levels, active engagement and 
reflection, and skill sharing. Based on the research findings and implications, the 
following recommendations were made for practical application: (1) makerspaces should 
be created in communal learning environments and promote youth who are at-risk 
involvement in the arts, and (2) educators must provide safe opportunities that allow 
youth to fail forward and exercise risk-taking. It is important that future research in 
education be conducted in the area of identity development in makerspaces, specifically 
examining the influence moderating and mediating variables have on youth as they 
engage in the creative process.   
 In order for youth to not only survive, but to flourish and thrive, it is important to 
consider the holistic benefits of inherent artistry. Art incites change; it is the adhesive that 
keeps our world intact, inspires us to explore, and helps visualize alternative identities 
that go beyond the images on a canvas. It is a human action designed to open up the 
world and make a difference. As youth explore their identities through these potent 
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Appendix A.  
A1. Brief Overview of Maker Sessions  
Session  Maker Task Art Tasks 
1 Introduction: 
• A brief overview of the lab’s objectives  
• Obtain signatures for participation in the lab 
• Tour of the makerspace 
• Optional: introduction to block-coding via. Tynker 
2 Scratch 
• Introduction to Scratch: animate your 
own name 
• Draw inspiration from your favorite story 
or write your own original one: animate 
the film with a theme in mind 
Create your spirit animal using media of 
your own choice. 
3 Create scribble art using traditional art 
methods (crayons, markers, etc.) 
4 Create your own slime 
5 Comicbook 
• Create a comic strip using traditional media OR 
• Create a comic strip online (Make Beliefs Comix, Toon Doo, Animakers, or an 
online tool of your choice) 
6 Papertronics 
• Introduction to Papertronics: complete 
circuit tutorial (series and parallel) 
• Create your own card  
Using mixed media, make a collage that 
best represents you. 
7 Create your own button 
8 Lego Mindstorms 
• Create your own maze 
• Create your own obstacle course with 
another student 
Create your happy space using 
traditional media 
9 Using a variety of materials and 
techniques, create origami from the 
selection provided OR choose your own 
10 Microbit 
• Introduction to Microbit: complete a 
tutorial activity (on the website) 
• Pick a project on the website OR 
• Make your own game 
Cricut 




• Begin with making your own character that is you (or an extension of you) and 
create your own world - you can be whatever or whoever you want to be. 





15 • Introduction to TinkerCAD: design and 
create your own name 
• Design and create your own artifact to 
take home 
• Design and create your own t-
shirt 
16 
Note. Students were free to pick their own tools if they did not want to participate in that week’s assigned 
activity. Therefore, the sessions took a hybrid approach whereby they were both self-directed and instructor 
directed.  
 
 
 
